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It Will Be Worth Your While To Run Through 
The Pages Of Starrett’s New No. 18 Catalog 
And Keep It For Reference 


This new edition of our Our new catalog contains something which 
, £ 4 


Date * 
catalog contains 232 , has long been waited for by the me- 
pages, with over 30( vy FY <=. “a chanical world—a new Micrometer 
illustrations. It is 4 8 Wbased on an entirely new princi- 
profitable reading Can instantly be opened or 
from cover tO. 4 to any point within its 
cover and = % ty. Page 76. 
shows our oldy = 
reliable tools in 



























in arrett Tools set a 
different forms af istandard — they’re 
sizes, besides im | imitated but 
ducing a number er // » never dupli- 
new and valuable j , ' cated. 


Among the new a in 
are Parallels, Sole Gz 
Calipers, Tap Wrenché 
Center Punches, G@ 
Heaters, etc. Alsoavari= 
ety of tools graduated in 
Metric and English. 


This newsiest, handsomest, most complete and most convenient tool catalog sent free. 


Ask for Catalog No. 18 C. Issued with prices in Sterling for Great Britain. 
The L. S. Starrett Co., Athol, Mass., U. S. A. 
New York, 132 Liberty Street. Chicago, 18-20 West Randolph Street. 


London, 165 Queen Victoria Street, E. C. 
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BORING 
MACHINES 


We build all styles and sizes of Cylinder Boring Machines 
including machines for boring compound locomotive 
cylinders, duplex pump cylinders and gun hoops. 
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72-Inch Corliss Cylinder Boring Machine at work boring simul- 
taneously the main diameter and ports of a large Corliss Cylinder. 


WRITE FOR OUR HORIZONTAL BORING MACHINE CATALOG. 


NILES-BGLMBENT-POND GQO., 


TRINITY BUILDING, 111 BROADWAY, NEW YORK, U. S. A. 


OFFICES 
Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis. 516 North 3d St. Philadelphia: 21st and Callowhill Sts. 
Birmingham, Ala: Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Winnipeg and Vancouver, Agents for Calli- 


fornia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St., San Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal. F, W. Horne, 


270 C Yokohama, Japan. 
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Gy BENCH LATHES 





FOR IMMEDIATE DELIVERY 





The convenience, accuracy and universal features of the Bench 
Lathe commend themselves to the manufacturer requiring pre- 
cision tools as well as to the toolmaker. 
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7 X 32-inch Bench Lathe With Equipment. 


For experimental and jig work the Bench Lathe is unsurpassed, 
but in any shop where small work requiring great accuracy is 


done, it is indispensable. Write for detailed description. 
Fifty-two of these machines in constant use at our Hartford works. 


PRATT & WHITNEY GOMPARNY, 
HARTFORD, GONN., U.S.A. 


OFFICES—Trinity Building, 111 Broadway, New York, Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg, Pittsburg: Frick Bldg. 8t. Loute- 
616 North 8d St. Philadelphia: 2ist and Callowhill Sts. Birmingham, Ala., Brown-Marx Bidg. Agents: The Canadian Fairbanks Co, Ltd., Montread 
Toronto, Winnipeg and Vancouver. Japan, F. W. Horne, 70 C Yokohama 
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Some manufacturers advocate machin 
ing piston rings from drums strapped to 
face-plate of a turret machine, using the 
tool in turret for boring, and the tool in 

ross-slide for turning. Then the cutting * 

off of the piston rings—the most severe . 

* 

. é 

and, by far, the longest operation—is 

taken care of by the cross-slide tool, with : 

only ONE TOOL to perform this opera- r 

¢ my 

tion. : 

o) 

By doing this work on a 4) 











BULLARD MILL 


the piece can be centered and secured with combination chuck before it could be gotten ready to fasten to a lathe. It 


can be bored and turned quicker and better. And it is not only possible to use TWO TOOLS in cutting off the piston 
rings, but a much heavier cut can be taken with each of those tools than is possible on a lathe because an even pressure 
is maintained py both tools on the Mill feeding towards the center, eliminating the vibration—chatter—which would 


make a heavy cut on a turret lathe impracticable. 


Maybe you are now doing much work on lathes that could be done quicker and better on a Bullard. Send us 
sketches of your pieces and we will gladly tell you, without any obligation, how long it would take to do them on a 


Bullard Mill. 


There’s a Bullard Mill for every boring and turning requirement. We should like to send you catalog No. 30 


showing the various sizes. 
What's your add Ss, please , 


AGENTS—Marshal! & Huschart Ma- 

hinery Co., Chicago, Ill. The Motch 

& Merryweather Machinery Cen. 

BOX 3050, Cleveland, O Chas. G. Smith Co., 
Pittsburg, Pa eS H. Wood Co. 


BRI DGEPORT, Syracuse, N. \ i Tool & Sup 
yay Co., 556 Ho Street, Sar 
u ar CONN. 7 VU. Ss. A. Pranctece, Cal Williams & Wilson, 


Montreal, P. Q Chas. Churchill & 
Co., Ltd.. London, E. C England. 


e Fenwick Freres & Co., Paris, France. 

Heinrich Dreyer, Berlin, Germany. 

ac Ine oo o Landre & Glinderman, Amsterdam, 
@ Holland 
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Bevel Gears 


are cut by me theoretically correct, and so are adapted to fine 
machinery of ali kinds. I have special facilities for cutting 
SPUR, WORM, SPIRAL, MITRE and INTERNAL Wheels, 
Let me quote on your specifications. 

Special Machines for Cutting Bevel Gearing. 


Hugo Bilgram, Machinist, 1233 Spring Garden Street, 


PHILADELPHIA, PA, 
Agents for Italy: Ing. Vaghi, Accornero & Co,, Milan. THE FLAT TU PR RET LATHE. 


Now built in two sizes: 2x24—12"" swing, and 


HAVE YOU ADOPTED ———————— 
The Business Telegraph Code ? |/JONES & LAMSON MACHINE Co. 


Main Office and Works: 
SPRINGFIELD, VERMONT, U.S.A. 


Lieber’s Code used. 














Most Machine Tool Builders are getting in line 
fast. A Copy “on approval’ for the asking. Kaa 


HILL PUBLISHING CO., 505 PEARL STREET, NEW YORK. See our Advertisements on Pages 12 and 13 



































- WM. H. BRISTOL, 
The Acme Machinery Co Horizontal wre bn 
* . PY ROMETERS. 
CLEVELAND, OHIO. Boring Machines F icine gaapnte stir maga 
HARDENING, TEMPERING AND 
Beasiogterers GAe fon EVERY Dav su0P. snviCE 
7 = Guaran or Circulars. 
ACMEBOLT |Binsse Machine Co., WM. H. BRISTOL, 
and Newark, N. J. 45 Vesey St., New York. 
jt hey RIVET HEADERS 1+ + 2D DD SS SD SD SD DD DD ee DD DD De - “ 
Acme Single, t You need nooks + | Draftsman’s Pen-Filling Inkstand 
—all oft 
double and” 1 BOOKS veiscree $] IT FILLS THE PEN 
. € Vv r 
: you want togoup. We on emele them. = Convenient, Quick and Absolutely Cer- 
Automatic Bolt Cutters. Cuftirg from 1-8 in. to + Write to us. ia tain in Operation 
Also Separate Head¥'and Dies. + Hill Publishing Co., “°Sewvore + Send for Descriptive Circular 
FObSSSSeSeeeETEEETEEEEEEEE T. ALTENEDER & SONS, PHILADELPHIA 














_ present high price of labor makes the question 

of manufacturing cost an important one. We 
must aot only have good tools, but they must be so de- 
signed and built as to minimize the labor item. Our 
planers have all the little features that insure rapid pro- 
duction, and still are so simple that an apprentice can 
operate them. 


36"x36" 


Extra Heavy Pattern 


Moreover, on a Gray Planer, work can be done so 
accurately as to largely do away with the necessity for 
scraping. This fact is amply demonstrated in our own 
shop where we do not find it necessary to scrape the V’s 
of our beds or tables in order to obtain a perfect bearing. 


The G.A. Gray Company 
Cincinnati, Ohio. 


- 
f. 
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Machine for Cutting Bevel Gears 


Each Tooth of the Gear Is Milled at a Single Cut by Means 


of a Novel 


Helicoidal 


Cutter of 


Superimposed Pitches 





B Y 


At the automobile salon in Paris there 
was shown a new machine for cutting 
bevel gears at a single cut, which was 
-onstructed and exhibited by MM. Cham- 
bon & Co., of Lyons. This machine is of 
the milling-machine type, and by the use 
of a peculiar cutter it is able at one cut 
to produce an involute tooth on a bevel 
gear. The accomplishment of this feat is 
obviously a difficult problem; but the so- 
lution arrived at is comparatively simple, 
depending upon a helicoidal cutter with 
superimposed pitches, the general form of 
which (before gashing) is indicated in 








FIG I. OUTLINE OF THE CUTTER WITH 
SUPERPOSED PITCHES 


Fig. 1. The machine is designed to give 
the necessary relative adjustments and 
motions of this cutter with relation to 
the work. The principle is the same as 
employed for cutting spur gears, with the 
difference that while in a spur gear the 
pitch is constant along the whole face of 
the tooth, in a bevel gear the pitch varies 
continuously along the face, increasing as 
we get farther away from the apex of the 
cone along the generatrix. It therefore 
results from this that while a cutter for 
spur gears has a single pitch, a cutter for 
bevel gears should, at each instant, have 
at the point of contact with the bevel 
gear a pitch corresponding to that part of 
the gear, and that as the cutter travels 
along the face of the tooth it must be 
continually bringing into action new sec 
tions of different pitch; this is the essen 
tial property of the “helicoidal cutter with 
represented in 


superimposed pitches,” 


Figs. 1, 6 and 7. 

PRINCIPLE OF THE HELICOIDAL CUTTER 

WITH SUPERIMPOSED PITCHES 

In Figs. 2 and 3 is shown a worm of 
outside diameter D, straight flank threads 
of pitch designated by P: and with an 
angle of the pitch helix @ This worm 
would mesh with a spur gear with -in- 
volute teeth and pitch f:. The relation be 
tween the pitch of the helix and the pitch 

As 
COS, A, 
The thickness of the thread at the pitch 


of the spur gear will be 7: = 


*Translated and adapted from the Revue 
de Mécanique. 


? » 


circle will, of course, be a definite func 
tion of the pitch 

On the same cylinder is now traced 
another thread of different pitch /., and 
its flanks FE and GH (Fig. 4) are ex 
tended inward to the same depth as the 
root of the first thread. 

In Fig. 5 is shown 
the exterior surface of the cylinder, in 


development of 


which, however, the pitch and the thick- 
ness of the thread have each been enlarged 
by multiplying by three, the circumference 
remaining unchanged, in order to avoid the 


D 2 


lhe large thread develops as P OP, 0; 
Che small PRP,R; 


The axes of the threads intersect at the 


thread develops as 


point O and their edges intersect in the 
following manner The upper edges 
PQ and P,R: at M; 
P,Q; and PR at M,; the lower edge 


P,Q; and the upper edge P:R: at P,; 


the lower edges 


the upper edge PQ and the lower edge 
PR at P. So all that is left of the ex 
terior surface of the threads is repre 
sented by the elongated parallelogram or 
rhomboid MP $M, P,, of which two op 


confusion of SO many lines cl s¢ together posite side Ss VJ i and M, Ps are f rmed by 
; | . 
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IGS. 2 AND 3. ILLUSTRATING THE DERIVATION OF THE HELICOIDAI ‘TER WITH 


SUPERIMPOSED PITCHES 
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this not be quite clear, can 
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i third thread on Fig 


very easily demonstrate himself 
truth by 


be 


drawing 
not forgetting to maintain the uniform 
ratio of pitch and thicl 
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Passing now mnsiderat 


m ot 
1f the threads to the 
intersection of the straight flank surfaces 
of the threads, an analysis 

the fact that the flanks of al! 
of pitches P,, Pz 
 . 


tersect in O, will intersect 


the exterior edges he 


W ill disclose 


the threads Fo 


P, 


c of which 


A 1, #., the center lines in 


in straight lines 10 


the meshing 
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nstant 
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nd M, 2 
therefore, 
cillation” for 


+ 
L 


N;, Figs. 2 and 3 
is called the 


The point 
“center of os- 
these threads, and the 
N and M, N, the “lines of 
their flanks 
s it results that the worm 
with superimposed pitches that we have 
limited to the part 
ymprised between the points P and P,, 
dtr I, 2, 3 and 5, con- 
a complete element of the profiles of 
threads of pitches varying from P; 


() 


lines VW 
for 


all thi 


straigh 
yscillation” 
From 


onstructed, single 
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-s 


os 


‘epresented in Figs. 


inclined yrding to the angles 


Qn > &y it meshes 


acc 
2 OX 

ictly with spur gears with straight in- 
‘lute teeth, having the same characteris- 
ics, of pitches p,, py pr pu —is Pw, 
being limited the two 
traight lines M N and M for all the 
itches fro to pr». 

Chis will al with 
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[his worm with superposed pitches is 
w transformed into a milling cutter by 
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September 1907 
vashing it, two of the flutes passing exa 
ly through the straight lines M NV 
VU. N: (Fig. 3), and the teeth are back 
ff, resulting in the production of a cut 
ter shown by the half-tones, Figs. 6 and 7 
If we use this cutter in a manner 
alogous to that of helicoidal 


an 


al 


cutters fo 





M. 








FIG °OMPLETED CUTTER 


7 
cutting straight gearing, it will satisfa 
torily cut out the teeth in the wheel whi 
before it 
the short length of its cutting part, thes 
teeth will have the form of the hollows of 
the threads of the cutter, that to say 
will have straight flanks. In orde 
to obtain teeth having a profile shaped a 
an involute of a circle as was original 
it necessary virtually 
generate a other words, 
of sufficient length, by displacing 
‘utter before the gear that is to be cut, 
of 
In the wheel that we are cut 
ting, this movement is brought about by 
the medium of the differential placed 


turns However, by reason 


iS y 


they 


desired, is now 


worm, or 1 


n 
rack the 
b 
an 


alternating letermin« 


amplitude. 


movement 


the mechanism connecting its rotation 

that of the cutter, and which gives to th 
latter the advance or angular retardation 
corresponding to its axial displacement 
In the case of a bevel gear, the cutter os 
cillates around the apex of the cone th 

is to be cut, in such a manner as to virtu 


ally generate a circular rack 


. ———>4 


cumference of Cylinder 


| 
| 
' 


,Plane Perpendicular to Axis 


BEING EXAGGERATED FOR 


DESCRIPTION OF THE MACHINE 


The machine is composed essentials 
(Figs. 8 and 9) of a frame 4 of cast iron 
forming a tool chest, on which is arranged 
on one hand, at the right in Fig. 8 and at 
the left in Fig. 9, a mechanism operating 
the cutter head; and on the other hand, at 


the left of Fig. 8 and at the right of Fig 
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the dividing or indexing mechanism 
d the wheel that is to be cut 


THE SUPPORT FOR THE WoRK 


The wheel that is to be cut, B, is fixed 
pon an expanding mandrel at the ex 
emity of the hollow shaft of a worm 
vheel which forms the indexer. This 
vheel and its worm are carried by support 

sliding on a table D. This table may 
rn around a pivot a (Fig. 8) on a cross 
slide E, itself carried by a saddle F, trav 
ling on ways. 

[Thus we have provided the means nec 
essary to vary in any manner the position 
»f the wheel that is to be cut 

\ graduation on the cross slide E al 
ws us to measure the inclination of the 
table D, and consequently of the axis of 
he gear that is to be cut, relatively to’ the 
plane of the rail K, upon which slides the 

tter head. 


THE SUPPORT FOR THE CUTTER 


[he cutter head H, which carries the 
itter G, is carried by the saddle J, which 
slides upon the rail A 
The saddle J may be operated either by 
and, for regulation, by the hand wheel L, 
standing out in front of Fig. 8, or by the 
general driving mechanism of the ma 
hine, for the automatic feed, by means 
f a system of cones, belts and gearing, M 
[he cutter itself is driven by a cardan 
universal-jointed shaft J, which allows 
lisplacement of the cutter head. This lat 
may be inclined, parallel to the rail 
iround an axis intersecting the axis 
f the cutter G, and situated in the plane 
f its center of gravity, or, which amounts 
to the same thing, in the plane passing 
through the point of intersection of the 
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lian helices of the threads composing 
the cutter 

Finally, the rail K may oscillate around 
an axis situated in the same horizontal! 
plane as the axis of the wheel that is to 
be cut, and placed, relatively to the axis of 
the machine, on the same side as the hand 
wheel L.. The movement of oscillation of 
this rail is transmitted from the general 
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the machine by a 
second cardan shaft N, driving a worm, 
which acts upon a segment, visible only 
n Fig. 9, and forming one piece with the 
rail AK. It is to be further noted that the 
variation of the inclination of the cutter 
head H, and consequently of the cutter, 
umount that it departs 
he apex of the 


from or approaches to t 

















FIG ) MACHINE FOR CUTTING BEVEL GEARS 

















FIG. 8. MACHINE FOR CUTTING BEVEL GEARS 
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ne, is controlled by a scale V (Fig. 9) 
fixed upon the rail K, upon which slides a 
finger fastened to the cutter head H 
which deflects or returns when the saddle 


r 


J is displaced upon the rail K. The con 


nection of th iinger and the itter head 


is effected by a pinion acting upon 


a segment rigidly connected to the cutter 
ad 
Finally, in the gear iS¢ t the cutter 
id Hf 1s pla ed a differential, actuated 
by a system forming an articulated paral 
lelogram, with two fixed apexes, and 
wl lat ] 1 ts the err 
t l rt the irdan shaft 
juently of th tter G, when 
t \ ib] 1 | ati is pr! luce ] 

] ift J being connected with 
the itter head, which during the cutting 
tak i rf t varying trom 
the inclination proper to the large thread 
to that proper to the small thread, it fol 
lows that th ardan shaft and also as a 

seq the itter, in addition to 
their movement of rotation, undergo dur 
ng the time of the cutting a displacement 
f which the angular value is precisely 


i 
qual to the difference of the two inclin 
tions above indicated. Without this, at 
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the end of the cutting the cutter would no 
longer be in the pitch of the gearing. 


SUMMARY OF THE PLAN OF THE MACHINE 
fol- 


The cone O is driven by the gen- 


In conclusion we 
lows: 
eral transmission of the shop or by an 
individual electric drive. It transmits by 
the medium of a differential placed in the 
gear case P, the rotary movement to the 
cardan shaft J, and consequently to the 
cutter G; at the same time the indexing 
of the wheel to be cut is controlled by 
means of the relation of the gears R and 
the shaft S, the gears R being carried by 
a swiveling plate. The oscillation of the 
effected by 


may sum up as 


rail K is means of cardan 
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ADJUSTMENT AND OPERATION 

Let the angle at 
the apex of the cone at the bottom of the 
teeth. We fix the gear that is to be cut 
upon the horizontal supporting shaft C; 
then we turn the table D in such a man- 
ner as to read upon the graduation of the 


us designate by y 


plate E the number of degrees , shown 


in Fig. to. 

With the aid of cranks m and m’ upon 
the two carriages F and D, we bring the 
apex of the cone opposite the axis of os- 
cillation of the rail K. We arrange at R 
and Q the trains of gears of the indexing 
and of the differential, according to tables 
the machine, and we 


which accompany 
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FIG, 10 Cutter at the Middle of the Cut 


SHOWING THE RELATION 


shaft N driven by a reversing device, of 
which a lever is visible at 7, which per 
mits us to regulate the amplitude of the 
oscillation. 

The control of this cardan shaft N is 
effected by means of a differential con- 
tained in the box P, and of a train of 
gearing QO mounted also upon a swiveling 


head 
case. 


and calculated for each particular 
These gears now establish a con- 
nection between the rotation of the cutter 
the 
sponding to the amplitude of 
of the rail K. 


In short, therefore, the cutting of the 


and advance or retardation corre- 


oscillation 


bevel gears by this machine is carried out 
according to the same principle as the 
cutting of straight gears with a helicoidal 
cutter having threads in the shape of rack 
teeth. 


OF THE CUTTER TO THE WORK 


adjust the stops of the reverser, 7, as 
well as the scale of variable inclination V. 

Then we put the machine in operation, 
and by means of the crank m” we bring 
the cutter so that it licks the exterior sur- 
face of the wheel that is to be cut, at its 
large diameter. With the same crank 
m”, and the disk Z graduated as a func- 
tion of the pitch of the screw which con- 
trols this crank, we next displace the cut- 
ter toward the hand wheel L, and we ad- 
vance the gear toward the rail K by an 
amount corresponding to the hight of the 
large tooth. 

Finally, we throw in the automatic 
feed, and the cutting is carried out with- 
out intervention of the workman, except 
the necessary general oversight of the 
Fig. 10 shows the cutter 
in the middle of the cut, and Fig. 11 shows 
it at the end 


whole machine. 
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Cutting Premium Rates 
3y W. H. Boorn 


Much of the trouble in working piec 
rate and premium systems, arises out 
the reluctance of managers to pay larg 
wages, so that when, as cited at page 92 
Vol. 30, Part I, a man earns more than 
certain percentage above day rates a 
is contemplated, and the manager’s s 
is perturbed within him lest his broth 

“O’er high and proud should turn, 


Cause he’s sae gifted.” 


These high ideals for the benefits 
poverty in others ought to begin at hom 
The manager has more than necessary, 
growing fat and lazy, and may lose h 
job very soon. He would be well advis 
to cut his 
stockholders would probably agree righ 


own salary somewhat. Hi 


heartily. I have seen many of these cut 
tings of rates, and have suffered from t! 
idea of earning too much myself. 

I knew a man who had a salary 
$5000 and a big family. He invented 
machine for cheapening and improving 
certain process. This machine effected 
saving per ton of output of 60 cents, an 
he received 2 cents as royalty. This small 
royalty nevertheless doubled his salary, 
and he now made $10,000 a year. His 
employers not only made an enormous 
sum out of the machine by what it saved 
but they got back a trade they had lost 
to a foreign country which could compete 
because of low wages. The foreigners 
put more labor into their product to get 
a quality which the machine now easily 
secured. 

But very soon the firm began to think 
that they were paying this man a salary 
of $10,000, and they thought of what the) 
could do with it; so they froze him out 
and soon had three men at small salaries 
doing, or attempting to do his work, and 
they still had to go on paying the 2 cents 
royalty. The result of the economy in the 
first three was that they had 
saved about $600 in salaries, and that an 
accident costing about $3000 happened 
through want of knowledge. Then grad- 
ually the special machinery got neglected, 
the old high costs came back again and 
the short-lived period of prosperity was 
gone, literally from greed and want of 
ability to measure up values. 


months 


I have known a good going business to 
be wrecked simply because the practical 
man in it was able to show 50 per cent. 
profit on the capital through a thorough 
knowledge of the business and how to 
buy. He looked, said the financial men, 
as though he was likely to be soon earn- 
ing too much. The men who are so afraid 
of someone’s earning too much are at the 
bottom of many strikes. I know firms 
who never cut a piece rate. This they ad- 
here to on principle. Rather than cut a 
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rate which has been fixed high they would 
alter their designs so as to eliminate the 
piece altogether on which the rate had 
xeen made. Another firm, which had three 
separate works making the same ma- 
chinery, would never cut a rate in any 
factory. They simply made no more parts 
in that factory, but made them at a lower 
rate at one of the other factories. 

I say nothing of the morality of this 
Suffice that they realized that rate cutting 
was mischievous and led to trouble. At 
least, they never asked the same man or 
any man in the same factory to take a 
piece of work at less than the rate fixed 
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An English Electrically-driven 
Boring and Turning Mill 


By Frank C. PERKINS 


A large motor-driven boring and turn- 
ing mill recently built for a Scottish steel 
works by the Lowmoor Company, Ltd., of 
Bradford, Yorkshire, is illustrated by the 


accompanying half-tone 


The machine is of heavy design, with a 


maximum turning capacity of 100 inches 
An in- 


and a boring depth of 48 inches. 


lependent boring spindle which is carried 


ne is supported by a tripod fastened to 
he bed and extending below it. The lower 
end of this spindle is carried on a ball 
bearing. A raising device allows the tabl 
to be lifted from the annular bearing and 
to be borne entirely by the ball bearing if 
it is desired to rotate the table freely when 
work or machining light pieces 

driven The 


settin 

As shown, it 1s motor 
motor is variable in speed, with a ratio of 
3 to! 
taining four sets of change gears 
to the gears 
‘es thetable 


speed be- 


It is mounted on a gear box con- 
Power 
is transmitted from the m 

these devi 


can be rotated at almost any 


ain. By 
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initially. The loss they might make as a 
result of an initial poor rate fixing, they 
regarded as of less moment than the im- 
portance of smooth working. We must 
recognize that all piece-rate systems are 
devices for getting special efforts out of 
aman. Even the Taylor system, with its 
hard and fast rules, is a device to get men 
to do as they are told and not think too 
much. A manager ought to remember 
that the cut he makes in a man’s money, 
for the good of his soul, probably cuts 
off from that man the power to spend on 
some hobby more money than he may now 
begin to spend in idleness in a saloon. Am 
I my brother’s keeper? Yes, keep your 
hands off him. 


by the ram on the right-hand saddle can 
be used for drilling or boring holes from 
the surface of the work, operating over 
the entire working area. 

The bed is of a box pattern with planed 
seats for the housings. It is machined 
on the upper surface to form an annular 
bearing for the table. This bearing is so 
arranged as to be constantly flooded with 
The table is eight feet in di- 
ameter and besides the usual T-slots it 1s 
provided with four slots for chuck jaws. 


lubricant. 


It is driven by a spur gear of large 


diameter. 
The table spindle is of cast iron and re 
The upper 


one is mounted on the bed, while tl 


volves in adjustable bearings 


ELECTRICALLY-DRIVEN BORING AND TURNING MILL 


tween the limits of and 29 revolutions 


per minute. 

The cross-rail is deep and its vertical 
motion is power operated. This motion is 
so controlled that when the rail is being 
raised or lowered, the table is stationary; 
when the table is rotating, the rail- 
moving mechanism is disengaged. There 
are operating handles on each end of the 
rail 

Mounted on this cross-rail are two in 
Each carries a secon 
index 


depe ndent saddles 


dary saddle provided with an 


swiveling device. Their adjustment 1s 
a worm and quadrant 
In ad 


saddl 


made by means of 
The rams are octagonal] 


dition to the adjustment of the 


in section 








from the ends of the rail each one can be 


idjusted by mechanism carried by itself 
[his enables the workman to set the tools 
with ease and accuracy. The feed motions 


for the saddles and rams in _ horizontal, 


ertical and angular directions are inde 
pendent and positive. There are 12 changes 
for the feeds. Automatic stops control the 
feed motions of both saddles and will stop 
them should they for any reason come to 

Similarly 
ends of th 


gether at any point on the rail 
the saddles are stopped at th 
il 
[he left-hand tool 
socket for tool holders, 
The other 


dependent boring spin 


ram has a_ taper 


boring bars, et 


one 18 afrra to use an in 


This spindle is 
114 inches in diameter in the ram and re 
It is driven 


thus 


volves in gun-metal bearings. 


by a small separate motion and is 


This sec 


1 
the 


of the table drive. 
at the 
It is 


geared headstock which has 


independent 
ind 


hand hi 


motion is foot of right 


using. connected with 


a 


two sets of 


change gearing Power is transmitted 
through shafts to the boring spindle A 
feed motion with six changes is provided 
This is entirely independent of the feed 
motions of the saddle and ram. It can be 


lisengaged when the ram is used for turn 


ng or boring. It is impossible to put both 
the feed motion for the boring spindle and 

fr table 
A locking device holds the 


table stationary if holes are being bored in 


the feed motion ym the drive in 


iction at once 


any location other than over the table cen 


ter 
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New Spencer Double-turret 
Screw Machine 


I he 


spencer s 


vertical turrets, 


fon 


ne 
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-omparative 
1 ruble 


stock up to I 


‘rew machine, with its tw 


pe rat 
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‘ly small machine into 
n automatic that handle 


5% inches through the h 


is not a new machine, but The drum at the left 
has been developed by the Mack Manufa: strips which control the 
. Jersey City, N. J., from the chuck of the main 
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FIG. 2. WORK DONE ON THE NEW SPENCER DOUBLE-OPERATION 
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low spindle and finishes both ends of 
piece without removing from the machi: 
carries the car 


stock feed 


Nex 
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ne the two disks with cams for cor 
trolling the belt movement in either d 
~t cut-off and forming 
ol cam disk under the cut-off slide; the 


ection; then the 


ction disk which revolves the turrets 
the proper time 
lisks; the worm-fecd mechanism for re 


two more belt-shifter 


ving the drum or cam shaft and the 
rge drum with the cam strips for th 
or left-hand turret; the strips for 
secondary spindle movement, and f 
trolling the chuck in this spindle. 
I mounted 1 
lles at the back of the lathe, th 
spindle for the left-hand turret telescop 
¢ through the quill on which the right 


ne twe turrets are 


is mounted The latter does 
ew rk is fed to 


d turret 


ve endwise, but tl 


tools of this turret 
e first turret 1s fed to the work 
gh the quill, and both turrets are 
volve together by two studs 

4 in one turret and sliding in th 
r, as can be seen above the secondary 
stops are carried in the outer edge 
he first turret and rest against th 
plate shown, which also guides the too 
ne to their work (he cams draw 

he end of the plate when it 
me to revolve, the friction disk witl 


which is constantly pulling th 


stop off t 


rward revolves it, the cam throws 

xt stop over the plate and the next 
goes to work 

operation the bar is fed in through 


t left 
rst turret, the chuck is closed and tl 
Is in the left turret get to work on tl 
piece. Taking any one of the pieces 
wn in Fig. 2, the making of the first 


end is regular screw-machine work and 


‘Y main spindle to a stop in the 


easily understood, but just before the cut 
ting off the difference begins to show it 
self ‘ 

When ready to cut off, the long slid 
hrows the 


t secondary spindle forward, 
past the open side of the second turret, 


the chuck closes over the end of the 
work already finished. As both the work 
nd the secondary spindle are revolving 

the same rate, there is no difficulty in 
gripping it firmly and without injury 

hen the second spindle recedes, carr: 
ing the work, and the turrets revolve; 
while the first turret is at work on th 
the second tut 
t is finishing the back end of the pie 


beginning of a new piece, 


he second spindle. In this case th 
work is fed to the tools 
When the last 
eading of some kind, is done, the s 
ndary chuck 
led by the spring at the extreme right 
ishes the work out of the chuck, and it 
s ready to go forward again to take a 


operation, usua 


opens, the ejector cor 


new piece which the first turret has fin 
ished and is ready to cut off 

As made by the Mack Manufacturing 
Company, this machine is very substantial 
has generous spindles and bearings, and 
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samples of work shown give an idea 
as to the intricate pieces which may bk 


made automatically 





A Tool-room Checking System 
that Checks 


Ir DITORIAL CORRESPONDENCE 


[It is rare today to find a large machine 
shop which does not have some method of 
storing and caring for small tools, or a 


While it 1s not 


rooms, it is un 


well-defined tool roon 

inusual to find such tool 
usual to find a really effective tool-room 
system which can properly care for the 
delivery, return and upkeep of 


Many such so-called systems 


re -ords 
the tools 
ire nothing better than makeshifts and 
give only a general idea of where a tool ts 
pposed to be, if it is in the room, 
who has it, 1f it 1s outside 
The usual method, and one 
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workman a certain number of brass checks 


which are to be handed into the tool room 
These checks are 
supposed to be hung on a hook, on the 


for tools taken out 
cabinet or compartment from which the 
tool has been removed, so that when the 


tool is returned it can be 


placed in its 
proper location and the workman’s check 
taken from its hook and returned to the 
Inan 

This common system has many weak 
points Ir does not really ~heck If a 


| 


workman loses or mislays a tool, forgets 


v h it 1t was, und appeals to the tool room 
for information, their only recourse is to 


make a search through the entire room 


mtil his check is found [his may be 
ng, tedious, expensive operation. Again, 


iman mav have all of his checks in use 


on tools and still require mor The tool 


} 


room attendant may be certain that some 


‘f his tools can be turned in and thus 
free some of the checks \ suggestion 
from a tool-room attendant on this point 


is, however, more or less ineffective un 
less he can tell the man, or suggest to the 
It is ap- 
parent that a hunt through the tool room 


on the part of the attendant 


man, just what tools to turn in 


is necessary 
before he can really know what tools the 


t 
wn 


dy taken out. A workman 
may question the accuracy of the tool 
room records, stating that one or more of 
his checks had been lost by the tool room 
instead of having been properly returned 
to him. In such a case the tool room is 
at a loss to know what tools the man has 
out, unless they make a detailed search. 
Still again, a man may withdraw, say, a 
13-inch twist drill from the tool room, 
break it or lose it, and then borrow, in 
tentionally or otherwise, a tI-inch drill 
from some one of his neighbors and return 
that to the room and demand his check 
While his check shows a larger drill, it is 
dificult for the tool room to be positive 
that he did not take out the smaller drill 
ind maintain the position. This same 
principle may ap‘ 'y still further to work 


men who are dis ‘onest, in that they have 
in opportunity withdraw expensive 
tools and return others of a similar nature 
less expensive in case they are so in 
lined 
These few incident which might be 
iplic re sufficient to show that the 
king of tl workman’s check and plac 
g it on the tool box from which the tool 
is been taken is not sufficient to really 
k either the tools or the m It does 
give the tool room readily available 
knowledge as to just what tools each and 


rv workman may have taken from the 
On Another 


which we have seen arise along this same 


infortunate condition 


line is in the case of a man who has been 


discharged for cause, and with whom the 
tool room is anxious to settle up as speed 
ily as possibl If the workman is not 


disposed to assist under such circum 
stances, in stating just what tools he has 
taken out, it means that all of the tool 
room force which can be spared for the 
purpose must start m and make a detailed 
hunt for his checks. If they cannot be 
readily found, some compromise must be 
made in settling with the man. Such a 
condition is by no means theoretical. We 
have seen it many times in our own ex 
perience 

In contrast to the system which I have 
just described is the one which is in use 
n the tool room f the Westinghouse 
Electric and Manufacturing Company at 
East Pittsburg, Pennsylvania. In that 
plant the tool room has a checking system 
that checks. The key of their method 
lies in the fact that every tool, or group 
»f associated tools, has an individual brass 
heck, corresponding in size and shap« 
The illustra 
tion shows a workman’s check for No 
7321, and a tool check for a 1 1/16-inch 


1 


snap gage All tools of a general char 


with the workman’s check 


acter, as drills, reamers, arbors, gages, et 
are provided with a check similar to the 
yne shown, which bears a legend, stating 


the size and kind of the tool. Special jigs 


fixtures and the like, are numbered in 
consecutive order, an’l the corresponding 
tool checks bear this number \ careful 
catalog record is, of course, kept of all! 
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these tools. Associated groups of tools, 
as perhaps a milling fixture, its set blocks, 
cutters, and so on, are put in a box and 
given a list number which applies to the 
lot. Thus there is an brass 
check for each tool, or group of tools, as 
the case the workman 
presents one of his own checks when tak- 
ing a tool from the tool room. This check 
is placed on the board, cabinet, or drawer 
from which the tool removed. 
The tool check corresponding with the 
tool which has been taken, and which has 
hook in front of the 
box, drawer or compartment, is hung on 


individual 


may be. In use 


has been 


been hanging on a 


a workman’s check board on a hook num- 
bered to correspond with the workman’s 
number. 

If at any time it is desired to know just 
what tools a workman has taken from the 
room, by looking at the the 
check-board corresponding with his num- 
what 


checks on 


ber, a detailed list is available of 
the man should have in his possession. If, 
-on the contrary, it is desired to know who 
has a certain tool, or group of tools, by 
looking at the 
hook in front of the compartment 
the information is at hand. This system 
really checks the tools and furnishes in- 
formation as to where any particular tool 


may be and as to what tools any particular 


workman’s check on a 


tool 


workman may have. It is a true cross 
reference. 

It is unnecessary to point out the ad 
vantages of these methods. The disad- 


vantages of the other system, which have 
been entirely 
obviated in the Westinghouse plant, are 
sufficient to warrant a careful considera- 
tion of details. i =. &. 


described, and which are 


these 





Chief Engineer Shand, of the Pennsyl 
vania Railroad, is quoted as saying that 
“the number of rails which have actually 
been the main-line running 
tracks of the Pennsylvania Railroad is so 
insignificant as hardly to deserve mention.” 
He declares further that the Pennsylvania 
has little cause for complaint on account 
of defective rails, and that during the past 
25 years there has hardly been a single 
accident to a passenger train which could 
be attributed to defective or broken rails 
on the Pennsylvania between New York 
and Pittsburg. He considers the agita- 
tion on the question of broken rails to be 
greatly magnified in importance. 


broken in 





In certain quarters a question seems to 
the the name 
“German silver,” and what alloy it really 
Among certain users a doubt 
exists in regard to the true meaning of 
the term. 

Strictly 
alloy of copper, nickel and zinc that has a 
This meaning, however, is 
somewhat modified in the low-grade Ger- 


have arisen about use of 


designates. 


speaking, German-silver is an 
color. 


white 


man-silver, as the color is greenish white. 
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A Batch of Interesting Tools and 
Fixtures 


EDITORIAL CORRESPONDENCE 


The Tolhurst Machine Company, of 
Troy, N. Y., has been doing machine work 
of various kinds for about half a century, 
and some of the men have been there for 
the best part of that time. These men are 
full of kinks and ideas of various kinds, 
depending on the kind of work they do. 

A peep into the tool chest of Mr. Sey- 
mour shows many interesting tools and 
fixtures, which he is glad to explain when 
their uses are not apparent at first glance. 
While not all these are new, they are 
very handy in many cases and may give 
suggestions for other tools to be used on 
different work. 

FIXTURES FOR A SMALL LATHE 


Beginning with the drilling stop for the 
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Not a New ScHEME, BUT A Goop ONE 


The idea is not a new one, but the loose 
indexed collar, held by friction, is a good 
scheme in many places, such as the cross- 
feed screw of a lathe. The index being 
held by friction, it can be set to zero or 
any desired mark and saves all subtrac 
tion or other mental calculation. 

A small surface gage for low work is 
shown in Fig. 4, the half section giving 
the details of its construction. The screw 
S, carrying the indexed dial D, moves th¢ 
nut N, which carries the pointer P to an 
desired hight. Any variation can be rea: 
in hundredths or thousandths of an inch 
according to the divisions of the index 
dial. The hole in the base allows it to be 
used as a depth gage as well. 


A Neat DerptH GAGE 


A neat depth gage is shown in Fig. 5, 
consisting of two steel wires in a suitable 























tailstock of a lathe shown in Fig. 1, is a block. One can be fixed as shown, o1 
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SMALL TOOLS FOR SPECIAL JOBS 
brass clamp C which fits around the tail both can be adjustable if occasion de- 
spindle and is clamped to it. This car- mand, though in most cases one fixed 


ries a threaded rod R, which drops into a 
stop S, having an open top for conven- 
ience in placing the rod in it. The lock 
nuts N make it possible to drill numerous 
holes to the same depth in any piece of 
work. 

Fig. 2 is a section of a small die holder. 
The body is nurled outside to give a grip 
for the hand, while the hole A fits over 
an arbor which goes in the tail spindle 
and keeps the die in line. On larger dies 
this can be made to slide on the tail spin- 
dle itself for a guide. 

For thread cutting the nut shown in 
Fig. 3 is used on the stop screw of the 
tool block. It consists 9f the nut B 
threaded to fit the screw and carrying the 
indexed ring or collar A, which is a snug 
fit. The nut B is moved on the screw till 
the proper depth is reached, then the collar 
A turned till the zero mark comes to the 
line on the stop bar, which the 
reading that will insure the next thread 
being cut to the same depth, assuming 
that the stop block does not slip or any- 
thing give, as is too apt to be the case. 


gives 


point is an advantage. The distance the 
rods are apart will depend on the work to 
be measured. In some cases they may 
be just far enough apart to prevent dirt 
sticking between them. In this case they 
allow the flange to project between them 
and yet give the distance betwween shoul- 
ders. 

The V-block for driving out arbors is 
in disrepute in these days of arbor presses, 
and rightly so; but the small one shown 
in Fig. 6 is an innocent little affair and 
very handy for small work on arbors, say 
up to half an inch in diameter. It holds 
the work firmly, as the edge fits closely, 
and it handles a class of work that does 
not come within the range of the arbor 
press. 

The hook rule has an established place 
in the toolmaker’s kit, and in addition to 
this Mr. Seymour finds it convenient to 
use the same scheme with a small three- 
cornered rule, as shown in Fig. 7. He 
simply tapped into one end and fastened 
on a small steel washer. 
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SHEET-STEEL SQUARE 

A very simple trick which has been 
done hundreds of times, and yet is not 
used half as often as it ought to be, is 
shown in Fig. 8. It is simply a sheet-steel 
square bent the thin way so as to give 
square lines on two surfaces at once. This 
is much more convenient than trying to 
scribe lines a and b square with the bar 
and at the distance from the end with an 
It’s an old kink, but a 


rdinary square. 
good one. 

A special job called for some small 
trammel points, so Mr. Seymour made the 
The points them- 


ones shown in Fig. 9. 
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hemispheres up to about Io inches in 
diameter. 

Another radial device, this time for a 
boring mill, is shown in Fig. 12. The 
piece B, of 
clamped in the left-hand boring head 4 
as shown, the curved arm giving it consid- 
erable support and helping to resist the 
upward thrust of the tool at E. 

Hinged to B at C is the tool bar D with 
a slot near the tool in which the pin E 
works. The bar G, with its curved clamp- 
ing piece H, fastens in the other boring 
head J. The head A is locked to the cross- 
rail, with the tool arm D hanging central, 


1%4-inch square steel, is 
{ 








FIG. 9 








CONTRIVANCES THAT ACCOMPLISH RESULTS 





selves act as set-screws, which does not 
admit of as fine adjustment as if made in 
some other way. But these also combine 
an inside or outside gage or distance 
measure, which may be handy in some 


cases. 


Two Rania Freep Devices 

Coming to larger work, the ball-turning 
levice of Fig. 10 bears the marks of age, 
but was doing good work just the same. 
It consists of a segment of a rack which 
has arms fastening to the sides of the tool 
lock and swinging the compound rest 
when moved by the worm in front. This 
worm was moved by a ratchet lever FR at 
the left, the motion coming from an over- 
head cam to give an up-and-down move- 
nent to the lever. It was used on brass 


RADIAL FEED DEVICES 


then the head J is fed so as to swing the 
bar and tool to the radius determined by 
the distance from the center of pin C to 
Different tool bars 
radii, but the rest 
of the apparatus remains the same in all 


the point of tool F. 
are made for varying 


cases. 


FLAT REAMER FOR LARGE WorK 

A rather novel reamer for spherical 
holes is shown in Fig. 12. The cutting is 
done by the circular faced pieces CC of 
tool steel and fastened to the soft-steel 
back B by cap screws. The cutters are 
ground to the right radius, backed off for 
clearance, and the whole thing held in a 
forked arrangement as shown, with a cen- 
ter at the back end of the shank for the 
tailstock to feed against. The slotted 


wrench shown below is slipped over the 
shank of the holder to steady it and pre 
vent its turning, just as we do with a flat 
drill. 

[These reamers are made to cut up to a 
10-inch circle and are used very success- 
fully on cast iron, without the chatter you 
would naturally expect in such a case 


oe % 





For some time an Admiralty Commit- 
tee have been making inquiries as to the 
erection of a torpedo factory on the Firth 
of Clyde, and have, it is said, reported 





favorably on a site at Lock Long, almost 
opposite Fort Matilda, which is a com 
paratively secluded area with deep water 
and a long range, all of which are essen 
tial for torpedo tests. At present it is 
understood the Admiralty contemplate 
spending £30,000 on the commencement of 
building operations. The site is capable 


of extension.—Mechanical Engineer. 





A mixture of lead wool and graphite is 
now being successfully used for packing 
valves. It is used in the same manner 
that asbestos or other similar packing is 
employed. This mixture may be used for 
high temperatures and has some advan 


-The Brass Wor ld 


tages over asbestos 
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The Lo-swing Lathe and Some 
of Its Work 


It seems at first as though a lathe that 
could only turn a bolt, but could not cut 
the thread, would be at a serious disad- 
vantage over the engine lathe that can do 
both, but when stop to think that 
even with the engine lathe the best prac 
tice be to first turn them up 
roughly, then finish and cut the thread 
or even cut the thread at a third opera- 
tion; it is clear that the blanks might as 
well go to another machine to be threaded 
as to be put back in the same lathe, espe- 
cially when time can be saved by doing so. 

This is where the Lo-swing “single pur 
lathe comes in and why it is gaining 


you 


would 


pose” 

in favor. It turns work up to 3% inches 
in diameter and in a way that attracts at 
tention and makes friends 


TURNING VISE SCREWS FOR SHAPERS 











The illustration in Fig. 1 shows a back screws for their well known shaper, but it cutting time was 6 minutes each for 7: 
view of one of these lathes in the shops does not impress one as forcibly as the pieces, or 8 minutes and 50 seconds 
of the Gould & Eberhardt Company, New-_ line drawing, Fig. 6, which shows the size counting setting up the lathe and handling 
ark, N. J., and was furnished by them. It f screws and the way in which they are the work. Considering that the stock 
is driven by a motor, and is turning out vis« urned. It also shows that the average was 30 carbon steel and that the lot of 67 
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shown in Fig. 1 were turned, ready for 
reading, in 9% hours, it is very rapid 
ork. 

\ glance at the lathe shows its rigid 
nstruction and explains in a measure, 
w it is possible to take heavy cuts and 
) accurate work at the sane time. 

Ihe examples of work have not been 
elected with a view of showing extra 
eavy cuts but rather with the idea of il 
istrating the arrangement of the tools 
x work of different diameters and for 
tapers 


A CoMPLICATED PULLEY SHAF1 
Fig. 2 is rather a complicated piece of 
turning a pulley shaft, on account of its 
various shoulders. With one tool in car- 
riage No. 1 and a follower rest in the 
shape of a roller directly behind it, and 
three tools in the second carriage with a 
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$ which is an axle for a motor car, of 
forged steel. The grouping of tools is 
shown, tour being in carriage No. 1, the 
second carriage being used for the taper 
turning. The rough turning, ready for 
grinding, takes 25 minutes 

The crank shaft, Fig. 5, 1S a semi-steel 
casting, turned with three tools as shown, 


} 


the rest nearest the crank being station- 


ary and the other following the last tool 
Both ends are turned ready to grind, in 17 
minutes 

The method of setting the tools is in 
teresting as shown in the various figures 
f which Fig. 5 may be taken as an ex 
ample lool A is set to turn the largest 
diameter 17g inches. B projects enough 
to turn the 19/16 inch length and is set 
39/16 inches behind A to bring the 
shoulders the right distance apart. Tool 


C turns the remainder down to 1 inches 




















LO-SWING LATHE IN SHOPS OF HARTFORD MACHINE SCREW COMPANY 


follower rest behind them, the shaft is 
well supported and the cuts taken without 
difficulty. The lower view shows form 
ing tools being used in carriage No. 1 
It is a case of where holding the tools in 
a massive tool block with little overhang, 
supporting the work directly behind the 
tools and a sharp, square cutting edge, 
gives the combination that produces the 
lesired results. It will also be noted that 
the drive is by a two-tailed dog in each 
ase, and that the forward rest does not 
follow in the second operation 

A double-ended job is the piston rod 
shown in Fig. 3. This is rough turned 
from 1%-inch mild steel to the sizes and 
shapes shown, all ready for the grinder in 
12 minutes. This also shows the special 
taper turning attachment with two dif 
ferent angles, one for each end of the 
rod. The drawings tell the story so well 


that very little explanation is necessary 


A Mortor-carR AXLE 


Another and longer job is shown in Fig 


and is set 234 inches behind B to make the 
next shoulder. In this way none of the 
tools takes a very heavy cut, as each of the 
first two act as roughing tools for the 
thers. 
PRINCIPLES OF LATHE TOOLS 

The points brought out by James Hart 
ness in his “Evolution of the Machine 
Shop” were evidently in the mind of the 
designer of this lathe and a few of these 
principles are given herewith 

The agency most destructive of a cut- 
ting edge is the lateral vibration due to 
the quivering of the machine under work 
ng stress 

The cutting action is a splitting action 
in which a partial cleavage advances 
ahead of the edge of the tool 

That the edge of the tool does not take 
the brunt of the work because the chip 
hears hardest just back of the edge 

That accurate work may be quickly don 
by the use of a sharp cutting tool rigidly 
eld by a slide that resists the tendency 


quiver 
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That a sharp tool with plenty of top rake 
will remove metal with the least effort 
and heat and will hold an edge longer 
than a blunt tool 

The drawings showing the work done 
and the location of tools and slide rests 
were furnished by the Fitchburg Machine 
lool Company, Fitchburg, Mass., build 
ers of the Lo-Swing lathe 

Another case of cost reduction was 
found in the shops of the Hartford Ma 
hine Screw Company, Hartford, Com 
and is shown in Fig. 7. The work in th 
lathe is a hollow spindle for an automati 
screw machine, and is made from 4%-inch 
stock. This is first bored, the ends cham 


fered out for the large special centers, 
and the three tools shown reduce it to siz 
at one cut here are three diameters, 
the largest being 3 inches, so that the 


leading tool takes a ita half inch deep, 
the other two reducing the other diam: 


ter 


These spin lles ire about 30 inche 
long, and they are finished, ready fo 
grinding in 5O minutes Che smaller 
pieces under the lathe were finished in 2 
minutes each. The spindles are of 28- t 
30-point carbon steel, and stiff enough t 
be turned without back or follower rest 
is show! 

[his is a particularly interesting case, a 


it was not believed that the lathe could 


make a good showing on this work, but 


the makers succeeded in showing a sub 
stantial saving and both sides are please 
at the result 

the Great Cent! il Railway s b ulding 


locomotive of more than usual interest 
It is intended for pushing heavy trains 
ver an incline, so that the various vehi 
cles can be liberated on an incline for 
gravity sorting, and as the power required 
is very great, the locomotive superintend 
ent has adopted a 3-cylinder non-com 
pound 8-coupled design. The three cylin 
ders will be 18 inches in diameter, with a 
stroke of 26 inches, and will operate on t 
one axle at angles of 120 degrees, thus 
giving a regular turning moment. There 
will be eight coupled wheels, 4 feet 8&8 
inches in diameter, and a trailing bogi¢ 
with 3 feet 7 inch wheels, the wheel ar- 
rangement therefore being o-8-4. The 
boiler is the same as that now standard 
for the large express engines, but sid 
tanks and a bunker are fitted, the water 
capacity being 3000 gallons, and the coal 
capacity being five tons. The heating su: 
face will be 1931 square feet, of which th 
firebox contributes 153 square feet, an 
the tubes 1778 square feet, and the grate 
area will be 26 square feet A stean 
pressure of 180 pounds per square inch 
to be employed. This locomotive will 
weigh in working order about 96% tons, 
of which 74 tons will be available for ad 
hesive purposes on the coupled wheels 


The Mechan 


Engineer 
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Power Tests of a Motor-driven 


Geared-head Lathe 





The tests reported in the accompany- 
ing table were made on a 24-inch by I0- 
foot standard engine lathe (Fig. 1) 
which was exhibited on the Steel Pier at 
Atlantic City during the Master Mechan- 
ics’ and Master Car Builders’ convention. 

A General Electric Company 1o-horse- 
power 450 to 900 revolutions per minute, 
220-volt motor, direct-connected, as shown 
in Fig. 2, drove the lathe, which was 
made by the Lodge & Shipley Machine 
Tool Company, Cincinnati, O. The stock 
was machinery steel of about 0.30 per 
cent. carbon. 











THE SPEED 














The surface speed was measured by a 
Warner cut meter, two: readings being 
made for each cut shown in the table; the 
first when the lathe was running free with 
the test bar on centers, at the proper sur- THE Power READINGS at 1.54 horse-power, which must repre- 
face speed, but not driving the cut; the For each test, three power readings sent the electrical and mechanical loss in 
second reading shows the actual surface were made, two of which are given. The the motor. The second reading gave the 
speed as the metal was removed. The first is included with the third. The first power required to drive the lathe running 

’ speed lost is attributed to the slip in the 


FIG. 2. REAR VIEW OF HEADSTOCK 


| 
T 
| 
| 








riction clutch connecting the arma- . ° ag ea —— z 
cup fricti be . & : P SPEED. FEED, INCHES. CUT, INCHES. 2 | 3g |<.. | HORSE-POWER. 
‘% ture shaft with the slip-gear shaft in the 2 mae | te | ee | 
=e ~ an ye " cao oO; ~ m = x 
lathe headstock (see Fig. 2), and also to He mT 4 a es 4 3 Sam | ZR | oc a 
. 6 : > 4 =< ee ; ae, se | #5 = 
the loss of speed in the motor caused by 7 2& | s = oo o Se | geZ | ofA | ERE £ 5 
ais . Z = = = ae Ee a> | <3" | sea] Sea = = 
heavy overload. Only moderate surface C - = 5 z £2 ss 2 OFz Some | 8 3 
’ > s Ag ad sand  -oaivw ™ 
speeds were used. SS Sa Vee pe, SE a a aa 
1 90 90 by s, 425 4% a 8.0 | 17.35; 291 0.90 13.2 
1; 2 90 90 bs ‘ 41% 4Ay i} 8.7 | 25.0 420 | 0.90 = 17.7 
Tue Cur 3 60 60 i ‘ 45; 435 \ 8.0 | 28.8 484 | 0.90 20.9 
; : ’ 4 100 90 ; ; 43, 333 ae 16.3 | 30.3 510 0.90 20.0 
e depth of c ras determined b 5 135 135 ', \, 3. AS 8 
The depth of cut w letermined by : ’ 4 34} ag 3.0 9.49; 160 1.48 . 
{6 110 100 4 re 343 3% * 16.7 | 27.0 454 00.90 «20.6 


calipering the bar before and after each 
test. A light truing-up cut, in order to POWER TESTS OF A MOTOR-DRIVEN GEARED-HEAD LATHE. 
insure a round bar, was taken before each ; pee a Se 


test that was run. Short bars were run 
in order to do away with the use of steady reading was the power to drive the motor at the speed at which the cut was taken, 


or follow rest, which is found to be a_ alone, the lathe remaining idle through and represents the friction loss in the ma- 

voracious consumer of power, especially release of the driving friction. This read- chine. The third reading was made dur- 

when using coarse feed. ing showed consistently through the tests ing the cutting operation and represents 
the total power consumption. 

A rough side tool 4% x 1% inches, 
ground to 35 degrees off the plane for 
the top rake, 8 degrees on the nose and 6 
degrees on the side of the tool, was run 
without lubricant, and the tool was sharp- 
ened before each test. The real limita- 
tion to the amount of metal removed was 
determined by the capacity of the motor, 
since it was not possible to go much above 
100 degrees overload, as is shown in tests 
Nos. 3, 4 and 6. In spite of the rela- 
tively large power consumption, it will be 
noted that the depth of cut does not ex- 
ceed %4 inch or % inch reduction of bar 
diameter. The feeds, however, are coarse, 
as the given carriage travel in inches per 


minute on the bed will show. Comparing 

the feed with the power required will 

, , show the need of great power to work or- 

— oo = dinary shop cuts at the maximum effi- 


ciency of high-speed steel. 














MISCELLANEOUS ITEMS 
The cubic inches of chips per minute 
FIG. I. 24-INCH MOTOR-DRIVEN GEARED-HEAD LATHE UPON WHICH TESTS WERE MADE and pounds per hour are obtained by cal- 
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ilation, since conditions were such as to 
revent the weighing of chips, 0.28 pound 
er cubic inch being the factor used to de- 

rmine the weight. 

With the exception of No. 5, all of the 
its were driven through the 4 to 1 back 
year. This gear ratio permits good sur- 
ice speed on small diameters without the 
necessity of revolving the driving parts of 

adstock at too great velocity. 

When this lathe is belt driven, a 6%- 
inch belt over a 15-inch diameter head- 
stock pulley, is used. The lathe has 32 
feed changes and 32 thread changes that 
an be made while the lathe is running, 
the feed and thread-cutting gears being of 
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A Relieving Attachment for the 
Milling Machine 


EDITORIAL CORRESPONDENCE 


The accompanying illustration shows a 
relieving attachment, for backing off 
formed cutters on the milling machine, 
which accomplishes all that a relieving 
lathe can do, with the single exception that 
it will not relieve hobs or taps; and, as 
will be seen, it is a comparatively simple 
and cheap fixture, of which two are in 
use at the works of the Morse Chain 
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fed to the work as the relieving pro- 
ceeds and also before the relieving is be- 
gun in order to true up the cutter to its 
correct outline. Mounted on the milling- 
machine arbor is a sprocket wheel which 
by the chain d drives a second sprocket 
connected to the bevel gear e, this 
gear in turn revolving the mating gear 
which is connected to the cam f, of which 
the spindle extends across the fixture 
to the slide b. Within the covering sleeve 
g is a stiff spring abutting against the 
driving head at the right and thus forcing 
the slide b and with it the tool to the 
left. 

As the cam f revolves, it will be seen 























RELIEVING ATTACHMENT FOR THE MILLING MACHINE 


steel. The net weight of the machine on 
skids, without motor, is 8500 pounds. 





Since 1902 the imports from Germany to 
this country have increased in value from 
$102,000,000 to $162,000,000 per annum—a 
gain of $60,000,000. Of this gain no less 
than $27,000,000 is to be credited to the 
year ending June 30, 1907, over the pre- 
ceding year. : 

The imports from France to the United 
States increased in value from $108,000,000 
during the fiscal year ending June 30, 1906, 
to $130,000,000 during the year ending 
June 30, 1907. 


Company, where they are regularly em- 
ployed in relieving the cutters used by that 
company for cutting the sprocket wheels 
for their high-speed chains 

In order to show the fixture more clear- 
ly, the end brace of the overhanging 
arm of the milling machine was removed 
and the arbor center thrown to one side 
before taking the photograph. The base 
a carries a slide b by which the tool is 
reciprocated for the relieving motion. The 
slide b carries a second slide ¢ on which 
the tool is mounted, the two slides being 
connected by a feed screw having a pilot- 
wheel handle by which the tool may be 


to draw the slide b and the tool to the 
right, thus relieving a tooth of the cutter, 
until the cam faces pass one another, 
when the spring shoots the slide and tool 
sharply to the left, when the relieving ac- 
tion is repeated for the next tooth, At 
the right of the cam f is a screw head A 
by which the cams are made to disengage, 
thus stopping the reciprocating action and 
adapting the fixture to the preliminary 
of the cutter before the relieving 
is done. The cams have the same num 
ber of teeth as the cutter and by changing 
the cams provision is made for cutters of 
differing numbers of teeth F. A. H 


turning 
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Making Sewing-machine Needles A lot of needles were laid on the lower pointed, hand forged or ground to sha; 
Fif Y A plate, upper slide B, put over them, the for the purpose 
ulty ears go spring D forced down by the cams, lever 


FINISHING THE EYES 





anaes ked over the*slide B and lever E 
DITORIAL CORRESPONDENCI \fter pointing, the eyes had. to 
—-- worked out with thread, soaked in oil an 
fhe making of sewing-machine needles / drawn through or dipped in flour 
as an industry became a necessity when emery. Wooden clamps were provide 
the machines themselves began to be used for holding a number of threads a shor 


more commonly and much of it was con distance apart, as shown in Fig. 3. Th 


fined to the littlke New England towns as a \ / needles were clamped in a _ smail han 
it required very little machinery In a YYYX x 5 frame, the same distance apart as th 


threads, the threads passed through th 





recent visit to Leominster, Mass., | paid 

a visit to my old friend, Lucian , Stuart eyes, and the other end of the thread 
(incidentally he is one of the best me j AN, ff fastened in other clamps to keep ther 
chanics I have ever known) and learned 7 aes fairly tight. Then girls moved the fram 
from him the story of his needle factory, , / with the needles back and forth over th: 


threads, rounding out the eyes by tipping 
the needles one way or the other. It does 
‘not seem as though thread would stand 
this sort of work, but it did and still does 
from all accounts, although needle mak 
ing is supposed to be a secret process and 


in Sterling, Mass., in 1860 and _there- / 


} 5 
abouts. FIG. 3. ROUNDING OUT THE EYES WITH 


Here he and his brother established a emenaD AND Enemey 


little business that became for a time the 

industry of the town, and in which many could move the slide and rotate the 
of the girls worked when the hat braid needles evenly over the wheel IV. The 
season was dull, this being at the time whole frame of needles was moved few factories are making them in this 


when hats were sewed up by hand in the across the wheel to get them ground country. 





Lapor Was CHEAPER 1 HEN 
Turning such small work as this in the 
lathe and doing every needle by hand i 


‘ rather a slow proposition as compared 
with the modern method of swaging th 
‘ body and pointing at one operation. 


After the eyes were finished, th 


needles were all hardened, tempered and 





polished, and were then ready for the 
market. The labor cost of such a process 
today would make breaking needles in the 
sewing machine a much more expensive 














FIG I. RELICS OF EARLY NEEDLE MAKING operation than it is at present. 
And the grinding machine is again in 
home, and before the large factory be- evenly and a large number could be done its old hiding place in’ the leg of the old 


came a part of our system at one sitting rveralls yr =. C 





; [he slots or grooves were milled be 

T'URNED THE NEEDLES IN Pairs fore drilling as this reduced the amount [he construction of a 12,000-horse-power 
\t this time there was no swaging of of metal to be drilled out and also made reversing rolling mill engine by Schneider 

the needle to reduce the diameter of the a good starting point for the drill, and & Co.. for their armor-plate rolling mills 

body below the shank, this being turned with drills of this size, botn of these rea- at Cruesot, France, shows the present 

in a small lathe, two needles being turned sons are important. The drills were flat’ magnitude of rolling-mills 

up at once. This meant holding the wire 

stock in a lathe, turning down the cen- 

tral portion long enough for two needles, G 

then milling or grooving and finally drill- 

ing the eyes before separating the needles < 

ready to point them. 


"Twas a secret process in those days, : f 
and after a hunt we found an old overalls 
leg tied up at both ends, which contained 
the machine he made for grinding the 
needles. The machine, a box of the ' / 
needles and a small drill sharpener are iS . 
shown in Fig. 1, just as we dug them ' 
out of the old shop. BR) 
| 
l 
E 
— 3) 


How THE OLp GRINDER WorKED > 
The workings of this are shown in Fig — - 
2, in which 4 A is the base, B the sliding = A, 





piece, C a holding-down roller on B, un 
der action of spring D. The tension of 
this was put on or relieved by the small 
cam handles G G, also shown in Fig. 1 
Slide B was faced with rubber to give a 


G 
A 





good grip on the needles FIG. 2. THE NEEDLE POINTING MACHINE 
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The Design and Use of Ball Bearings—ll 


Showing and Explaining Details of Design and Many Typical 
Ball-bearing Constructions for Radial, Thrust and Angular Loads 





B Y 


In the automobile, as in all other me- 
hanisms, the journals deal with loads 
aving various directions. In the order of 
heir occurrence and importance they are: 

Radial loads—acting at right angles to 
the shaft axis; 

Thrust loads—acting parallel to the 
shaft axis; 

Angular loads—these may always be 
resolved into, or considered as made up of 
radial and thrust components 


RADIAL BEARINGS 


Other things being equal, it is always 
best to 
5 


a aa 


arrange sustaining surfaces at 








IG. 15 FIG. 16 





| 





_— 





FIG. 23 


tight angles to the load direction. That 
gives the design of Fig. 15. Better carry- 
ing capacity is had from the modification 
n Fig. 16 in which races of curved cross- 
section are substituted for the straight 
ne ones of Fig. 15. These grooved races 
have the advantage of greater sustaining 
apacity, as referred to more in detail 
elsewhere; as the tangent to the curve is 


*Abstract of a paper presented at the In 
lianapolis meeting of the American Society 
f Mechanical Engineers. 

+President of the Hess-Bright Manufactur 
ng Company 
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normal to the direction of the radial load, 
the bearing is of the radial type. As is 
shown elsewhere, the sustaining capacity 
of the bearing is dependent on the degree 
of curvature of the race cross-section, be 
ing greater as the latter more nearly ap 
proaches equality with the ball curvature 

Cutting a local groove from the side into 
a race for the purpose of assembling the 
balls between the two races is general 
(see Fig. 17), but is not good practice. If 
such cut is confined to one race which is 
then so held in the mounting as always to 
keep the opening at the unloaded side of 


the journal, this is at least defensible 














FIG. |24 


DETAILS OF BALL-BEARING DESIGN 


practice. The carrying capacity is then 
not decreased as the load is carried by 
cross sections of maximum sustaining 
ability. Unfortunately, this demands the 
use of two differing designs; the one with 
the cut in the outer race, the other with 
that placed in the inner race, according as 
the shaft or the housing rotates; the first 
case is the usual one of an _ ordinary 
journal; the second is found in wheel- 
hubs, etc. That occasional arrangement 
in which both hub and shaft rotate can 
not be taken care of by this design 


F1G. 


ES &.ST 


It may be said her 
dealt with 
enough to be within the sustaining capac 


that high loads are 


So long as the loads are low 


ity of the straight-line cross section, such 
local straight section at the filling opening 
is of no moment \t high speeds this 
does not hold true, since then the catching 
of the balls at the junction of the filling 
opening with the race, results in damage 
to the balls and, through these, to the race 
With the cut in both races the 
carrying capacity is reduced to that of the 


surfaces 
straight-line section at the side of the 
cut, since one or the other cut must yme 


under the load in each revoluti 
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FIG. 20 
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[HRUST BEARINGS 


The requirement that the sustaining 
surfaces should be at right angles to the 
direction of the load is responded to by 
the collar type of Fig. 18 ¢ 
What has just been said of the cross 
sectional shape of the race surfaces in 
their relation to carrying capacity in radial 
bearings applies here also to the thrusts 
Since the two races and the ball series do 
not form a unit handling as one piece, the 


need of a filling opening for the balls from 
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the side does not arise. These bearings 
are frequently made with the surfaces A 
Provided such parallel- 


Prac- 


and B parallel. 
ism is secured, the design is good 
tically it is not realizable, since also sim- 
ilar parallelism between the collar of the 
shaft and the seat of the housing, though 
possible of initial attainment, cannot be 
under the slight deflections 
It must be borne in mind 


maintained 
due to the load 
that initial errors in workmanship or de- 
flections of a thousandth of an inch will 
cause the balls at one side to carry the 
entire load. 
mands a bearing of needless size. By seat- 
ing the one plate on a spherical surface, 
as B, this plate adjusts itself in such wise 
as to distribute the load over the entire 


For a given case this de- 


number of balls. 


Speed very decidedly enters into the 





FIG. 20 


carrying capacity of this type of bearing 
much so in fact as to 
greatly reduce its utility for speeds above 
1500 revolutions per minute 


as a factor; so 


ANGULAR Loap BEARINGS 

Of these there are shapes and modifica- 
tions innumerable. Figs. 19, 20, 21 and 22 
may be taken as typical and representing 
three- and four-point contacts. In 
order to secure rolling, the contact points 
of balls and races should form points of a 
cone of rotation, whose apex lies in the 
center line of the shaft, or they may form 
points on the surface of an imaginary 
cylindrical roller that is parallel to the 
shaft. The defect in all of these forms is 
their adjustable feature. 
absolutely at the mercy of 
capable of wielding a wrench; a bearing 
that has been properly proportioned with 
reference to a certain load will be enor- 
mously overloaded by a little extra effort 


two-, 


This places them 
everyone 


ay 





FIG. 33 
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applied to the wrench. Or the bearing 
may be adjusted with too much slack, 
with consequent rattle and early demise. 
The prevalent that these bearings 
may be adjusted to compensate for wear 
is erroneous. Wear will form a groove 
on the loaded side of the race, deepest at 
the load, about as 
in Fig. 23. 

It is obvious that adjusting the cone 
endwise will only cause the balls to be 
more tightly pinched between the sound 
portions of the races, probably with suf- 


idea 


point of maximum 


ficient pressure to overload ; that will then 
cause an early flaking out, as shown at A 
in Fig. 24. These rough surfaces will 
quickly attack the balls and, progressively, 
the entire race. 

The annular non-adjustable type of 
bearing will always, other things being 


7p) 


FIG. 29 


FIG. 34 


DETAILS OF BALL-BEARING DESIGN 


equal, perforce have the important advan 
tage of immunity from overload by mal- 
adjustment, no means for adjustment 
being provided 

Theoretically it would seem that the ra- 
dial bearing would be incapable of carry- 
ing thrust load, owing to the wedging of 
the ball between the races. Fig. 25 shows 
the condition with the ball absolutely 
filling the space between the races. Fig. 26 
shows the ball not quite filling this space. 
Fig. 27 shows the condition of Fig. 26 un- 
der the influence of a thrust load. The 
ball contact with the 
race grooves where these are deepest, but 
on one side, so that the tangent to the race 
curvature at the contact point forms an 
angle with the line of thrust. For Fig. 25 
this angle would be infinitely small and 
the wedging action considerable. A cal- 
culation of the amount of the wedging 
action for Figs. 26 and 27 with the radial 
freedom permissible in the bearings still 


does not come in 
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indicates an inadvisably large amount o 
wedging. But actual running tests as wel 
as a large fund of accumulated experienc 
have absolutely proved that these bearing 
will carry much more thrust load than th: 
calculation of the theoretical wedge ang]: 
indicates as possible. It is probable tha 
the deformation which we know occur 
at the point of ball contact and that result 
in small actual surface areas of contac 
instead of mere points, has a mean tangent 
to such compression surface of greate: 
inclination, and that the wedge is therefor: 
more blunt. 

It has been experimentally determined 
that the thrust-carrying capacity of the 
uninterrupted type of an annular bearing 
is to the radial capacity as 1/10 to % to 1 
depending upon the relation of ball diam 
eter, race curvature, and number of balls 
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FIG. 30 








FIG. 35 


It has also been experimentally found and 
confirmed by experience that speed has 
very slight influence on this thrust-carry- 
ing capacity; for speeds above 1500 revo- 
lutions per minute these radial bearings 
of the uninterrupted-race type are more 
efficient thrust carriers than the collar 
type. 

This is characteristic, however, only of 
the uninterrupted radial type. Those forms 
in which the balls are filled in through an 
opening in the side, Fig. 28, may manifestly 
not be subject to end thrust, as that would 
cause the forcing of the balls into the in- 
terruption and their destructive pinching. 

It is held by many designers of ball and 
roller bearings—and others as well—that 
in such bearings adjacent balls or rollers 
are pressed against one another with con- 
siderable force. With the inner race of 
Fig. 29 rotating as indicated, the balls or 
rollers will also roll as indicated. The 
surfaces of the balls or rollers roll in op- 
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osite directions and therefore with slid 
ng friction. This is assumed to be a 
erious defect by those who reason that 
these surfaces contact under pressure. 
[he same general cure in forms innumer- 
ible has served to glut the records of our 
and various other patent offices. This 
sure, Fig. 30, consists in the provision of 
smaller balls or rollers interposed between 
the larger ones, so that all contacting sur- 
faces roll relatively to one another. The 
remedy is, however, fallacious in that it 
brings about the very condition it seeks to 
avoid. If two large balls, Fig. 31, com- 
press a smaller one between them, and the 
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BALL BEARINGS DESIGNED FOR VARIOUS 


three have their centers connected by a 
straight line, they will retain their relative 
positions. If, however, the interposed 
roller or ball, Fig. 32, has its center to one 
side, then this roller or ball will be forced 
outward. The resort to a cage for retain- 
ing the interposed roller or ball results in 
the latter being pressed against the sides 
of the cage and in the forcible sliding 
contact that it was intended to avoid. 

In another design, Fig. 33, the inter- 
posed member is brought into contact 
with the race. Following out the direc- 
tions of rotation shows that the various 
rollers or balls are in rolling contact, but 
that the interposed member has the wrong 
direction with reference to the race against 
which it is forced. 

These designs are all based on a failure 
te recogrize an axiom in mechanics, ac- 
cording to which a force whose direction 
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is normal to the supporting surface has no 
component in any other direction 

If a loaded plank is carried on two 
rollers, and plank and ground are parallel, 
the rollers will neither approach to nor 
recede from one another. If the plank is 
not parallel to the ground, but bent down 
between the rollers, the rollers will be 
If the plank were oppositely 
rollers would be 


forced apart. 
curved upward, the 


forced toward one another 

As parallelism is concentricity with an 
infinite radius of curvature, the parallel 
plank and ground may be regarded as ele- 
ments of a roller bearing of infinite diam- 
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eter. A mere change in diameter, while 
retaining the concentricity of the two 
races, does not alter the conditions, from 
which it follows that the load carried by 
a ball or roller does not press the balls 
or rollers against one another. 

This may be considered in another way. 
With the shaft of Fig. 34 loading the inner 
race the latter is (fallaciously) assumed 
to act as a wedge, forcing the balls at the 
bottom apart and consequently producing 
pressure between the balls at the top. In 
that case the space ® must be rather 
smaller than a ball diameter d. The ro- 
tation of the inner race carries the balls 
around the bearing; the diameter d is 
therefore forced through the smaller space 
5. To do this the ball must lift the inner 
race. The force to do this is imparted 
by the load, and is equal to the rolling 
friction and can therefore amount to but 


335 


a fraction of that load. We would then 
have the absurd condition of this smaller 
force overcoming the larger original force. 
Were we to assume that the inner race is 
not raised by the ball in passing, but that 
the ball compresses sufficiently to get 
through, it would mean that the absurdity 
of the small force represented by the roll- 
ing friction was sufficient so to deform the 
ball or roller. 

If a vertically loaded bearing which is 
not quite filled, as Fig. 35, be rotated slowly 
enough for observation it will be found 
that the balls are separated near the top 
and slightly forward of the vertical in 
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CONDITIONS OF LOADING 


the direction of rotation, and that the 
balls, under the influence of their weight, 
drop through this gap with a slight click; 
this click is familiar enough to those who 
have not yet entirely forgotten the days 
when their noses cultivated the intimate 
acquaintance of their bicycle handlebars. 
It is this click which is responsible for the 
high note of the high-speed ball bearing of 
that type in which the races are filled with 
balls. 

I may seem to have dwelt unnecessarily 
long on this fallacy of ball- and roller-bear 
ing design; its surprising prevalence must 
be my excuse 


Correct BALL-BEARING MOUNTING 
Ball bearings do not differ from other 
elements of mechanism, in that they must 
be used in conformity with their individ- 
ual characteristics 








for correct 


cited must be ab 


Som f the directions 


mounting that are here 


olutely adhered to under penalty of fail 
are given in @, b,c,d and « of 
the others will 


engineering; they are frequently 


ire [ hese 
paragraph 3. To follow 
e safe 
disregarded but such disregard is a stand- 
ing invitation to trouble 

A strict adherence to all of the directions 
are neither many nor trouble- 
will result in a reliability as near 


and they 
some 
to absolute as even the most exacting can 
expect—a reliability far beyond that of 
any other form of journal—and such re- 
liability is gained with the advantages of 
a practical absence of friction, small space 
occupied and the minimum of attendance. 
Surely these are enough to 
make a careful study and following of the 
directions worth while 

a. The proper size selection for the load 
Rated capacities are usu- 
Varia 
‘tions from these conditions demand recog 


advantages 


must be made. 
ally for steady loads and, speeds 


nition by a suitable cutting down of th 
sted capacity 

Bearings must be lubricated. The oft 
repeated statement that ball bearings can 
be run without lubricant is pernicious 

Bearings must be kept free of grit, 
moisture and acid. This prohibits the use 
of lubricants that contain or develop free 
acids. It is entirely practicable, by very 


simple means, to respond to Db and ¢ 
d. The inner race must be firmly secured 
to the shaft. It 


drive fit, reinforced by 


is best to do so by a light 


binding between 
a substantial shoulder and a nut 

e. The 
its seat 

f. Thrust ought always to be taken up, 
whether in one or opposite directions, by 
the same bearing. That avoids all strains 
due to flexure of the shaft or of the hous 
ing or due to temperature variation and, 


outer race must be a slip fit in 


while doing away with the considerable 


shop costs inseparable from correct length 
wise dimensioning, avoids the danger of 
excessive end loads from forcible assembly 
lengthwise 


consequent on an inaccurate 


location of parts 


Bearings should never be dismem 


at least never more than one at 


bered, or 
a time; that will avoid the danger of mix- 
ing balls from different such 
balls from different bearings are apt to 
vary more than is permissible for the in 


bearings ; 


dividual bearing 


[ILLUSTRATIONS OF CorrECT MOUNTINGS 

The 
heavy work and serious engineering is of 
so recent a development that really very 
little information as to correct mounting 
arrangements for the various conditions 
that arise in practice is generally available 
been that faulty 
mountings are so general that it is desir- 


ball bearing in its application to 


My experience has 
able to give elementary illustrations rather 
detail than considered 


necessary for a more familiar mechanical 


more in would be 


element 


In Fig. 36 the inner race is a light driv- 
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ing fit on the shaft and is securely 
clamped between a shoulder on the shaft 
As the edges of the bearing 
are rounded, the shaft shoulder 
should be high enough to get a firm grip 
about half as high 
thickness—rather less for 
larger bearings, rather more for small 
bearings—is good practice. The outer race 
is a sucking fit in the housing so that the 
bearing as a whole can respond to relative 
shifting of the shaft and housing without 
being subjected to an uncontemplated end 
thrust through the balls 

Fig. 37 shows a radially loaded shaft 
held against endwise motion in either di- 
rection and also for thrust load in either 
direction. Never more than one bearing 


and a nut 


races 


on the side surfaces; 


as the race 
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BALI EARINGS DESIGNED 


should thus be held endwise as to its outer 
race. This differs from the preceding 
mounting only in having the outer race 
also secured between shoulders. Fre- 
quently, as in electric motors, some float 
of the shaft is wanted; a corresponding 
clearance between these outer shoulders 
and the race is then provided. This ar- 
rangement and the preceding one are usual- 
ly found combined on the same shaft, which 
is then held endwise at one point only, so 
that temperature changes, or deflections of 
shaft or of bearing can cause no cramping. 
This mounting will take end-thrust also 
and in opposite directions. It is very fre- 
quently useful where it is desirable to take 
both thrust and radial load on one bear- 
ing 
Fig. 38 shows a type of separate radial 
bearings for radial and thrust loads. It is 
occasionally desirable to take thrust load 





FOR VARIOUS 
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on bearings of the radial type, while th 
space available does not permit of a sing 
radial bearing of sufficient diameter 
take both loads. A second may then 
so mounted that it is entirely free c 
cumferentially and so cannot be load: 
radially. 

Fig. 39 shows a design to meet the c 
dition of a thrust load in one direction 
a collar bearing. The stationary race 
provided with a spherical seat so that 
will distribute the load over the compk 
ball circle. In order to permit compensa’ 
ing shifting, the fixed plate must be radi: 
ly free of the shaft and of the housin: 
The shaft shoulder should reach hig 
enough not to subject the rotating race t 
bending strains tending to dish it. Wher 




















FIG. 46 
CONDITIONS OF LOADING 


it is inconvenient to provide a sufficient 
shoulder on the shaft, it is advisable to in- 
sert a suitable washer, as shown in the 
modification, Fig. 40. 

Fig. 41 shows a design to meet the con- 
dition of a thrust load in two directions 
on two collar bearings. This is simply 
a doubling of the preceding unit to provide 
for the reverse thrust. 

The conditions of the design of Fig. 42 
is a thrust load in two directions on only 
one collar bearing. This arrangement 
economizes in room, in cost of bearings 
and in number of parts. 

While the shaft shoulder a and the 
housing abutment 6 are in intimate con- 
tact with the races due to the transmis 
sion of the thrust loads, the other abut 
ment b’ and the shaft nut a’ are not under 
pressure and are slightly relieved by the 
spring of the parts, so that the lubricant 
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The Blank Industrial High 
School 





By ENTROPY 


Part 2, I re- 
had, of 
ago I 
After 
it over 


On page 48 of Vol. 28, 
ported a dream which I had then 
a trade school. <A _ few 
dreamed again of the same thing. 
I woke, it seemed to me as I ran 
that my latest dream reflected a number 
of interviews that I have recently had 
with various people connected with or in- 
terested in the commissions of 
Massachusetts, Fitchburg and 
Worcester. Some of these people, on the 
other hand, will undoubtedly criticize my 
dream as a nightmare and suggest that my 
supper had more to do with the results 


nights 


various 
mostly 


than my interviews. 

To begin with, I found myself in a 
shop. I believe it was the same shop that 
I visited before, only that this time it 
had a sign over the door, reading “Blank 
Industrial High School.” That was the 
only thing that distinguished the outside 
from a shop. Inside I found at first just 
about the same conditions, only that there 
were a considerable number of girls work- 
As I looked around, I 
rooms fitted up 


ing in the office. 

saw two or three 
for schoolrooms and full of boys and girls 
too (in separate rooms), as well as seeing 


small 


a shop. The boys seemed younger than 
before, in fact, just about the right age for 
a high school, and there were as many 
boys in the schoolrooms as in the shop 
My guide told me that the boys were all 
divided into two divisions, each being in 
the shops half the time and in recitation 
or study rooms the other half. Of those 
in the shop room, half were running ma- 
chine tools; the other half were chipping, 
filing, scraping, or working over the anvil 
or drafting board 

“How did you happen to make that ar- 
rangement?” I asked. 

“Because we were expected to equip the 
school for a small sum of money, so small 
that it was a choice between putting in a 
sort of manual training school equipment 
for all, or putting in a small equipment of 
real tools and then keeping them in use.” 


ro MAKE FULL FLEDGED 
MACHINISTS 


Don’t Try 


“Tt must take a long time to make ac- 
complished machinists of them?” 

“No; we do not try as yet to make a 
We keep them here 
Then 


complete machinist. 
two years and then graduate them. 
they go into shops with the distinct under- 
standing—if they show our diploma—that 
we consider that we have tried them out 
and we believe them capable of becoming 
shorter 
our 


good machinists in a very much 
time than if they had not come to 
school. 

“If a boy wishes to stay with us a year 
courses, 


longer, we have post-graduate 


one to fit for a technical school, though we 


AMERICAN MACHINIST 
do not wish to act as a fitting school for 
technical colleges very much yet, while we 
are small. We have another in which we 
teach more of the actual trade and in the 
schoolroom more of the things which a 
leading workman or foreman would need 
to know. 


THE VALUE oF A Boy’s Work 

“We hesitate for the present, at least, 
to carry the boys clear through for sev- 
eral reasons; one that there is no know- 
ing when we would get them clear 
through, since there seems to be no limit 
to what it is possible for a workman to 
learn that useful to him; then 
again, what train a boy to be a 
$2.50 a day man in one shop might leave 
him worth about $1 a day itf another shop 
and possibly only 30 cents in another. 
And most of all we do not like to take the 
responsibility of fastening on the boy just 
exactly what branch of the trade shall 
be his life work. We take in boys who 
have an impression that they wish to fol- 
low a certain trade. For the first year the 
courses are quite alike and we give the 


will be 
would 


boys every chance to see what those in 
other trades are doing, and we have a 
series of talks which they all hear on the 
desirable and undesirable points of each 
trade. They can change their minds just 
as often during that first year as_ they 
please, but we reserve the right to talk to 
and their parents about what we 
they are fitted for, and they must 
their final decision at the end of the 
with their 


them 
think 
make 
first 
parents and our superintendent.” 


year in consultation 


KEEPING THE Boys INTERESTED 


“Can you hold such young boys down to 


work ?” 

“Yes, if we make it interesting and 
keep things moving. They have not 
patience enough for long jobs. If we 


have long ones, we have to cut them up 
divide them between a number of 
boys. They are not at the age when they 
can be expected to do very fine work, but 


and 


they are at an age when they are most 
easily taught anything new. Now is our 
time to teach them as many new things as 
possible, even if we have to leave a cer- 
tain amount of thoroughness to come 
later. They are a_ thoughtless 
natured, careless, happy-go-lucky lot, but 
when they get old enough to be careful 
and work closely they will be too old to 
learn new things so readily. We cannot 
make over nature. If we take boys in 
our care at 14 or 15 years of age, we must 
take them as they come and work with 


good- 


nature instead of against her.” 


No CHARGE FOR TUITION 
What do 


“How about tuition? 
charge?” 
“It is a free school open to the public; 


its examinations for admission so far are 


you 


competitive, because we are limited as to 


room. But we are glad of this, since it 
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made it possible for us to turn out 

class of boys the first few years that a: 
a credit to our efforts. By and by thi 
will become popular and we cannot avoi 
having them in large numbers, but eve: 
then we will not charge tuition; for if th 
Government can educate lawyers and phy 
Sicilians up to their eighteenth year pr« 
paratory for college, there is no reaso 
why we should not be asked to do a 
much for the boys who wish to go int 
the shops. Their parents pay taxes, tc 
all that is asked of them. 

“There is no room for question bu 
what the training is worth something t 
these boys, and that it would be better for 
them to pay than not to have it; but as 
an equitable arrangement it is no more 
than fair to the community to take eve: 
so many boys out of the street and mak« 
good citizens of them.” 


Not Lixe a HicH SCHOOL 
“Does your work follow the same lines 

as the ordinary high school at all?” 
Not very much. The old high school 
course was originally a college prepara- 
tory. It has been modified from time to 
time to meet partially the growing de- 
mand for something more practical for the 
rank and file of pupils, but the result of 
all the modifications bears about the same 
relation to this that an engine 
lathe rigged up with a turret on the car- 
riage does to a Jones & Lamson.” 
“Under the old apprenticeship 
the boys drew pay as they went along. 
Are not there many who must earn their 


schor yl 


system 


way as they go?” 

“Not many. You see we ask only two 
years’ time, and of each year they are in 
school practically nine months. During 
this time we demand practically all their 
attention; that is, five days of eight hours 
each in school, and at least ten hours a 
week preparation outside. 


VACATION WorK IN OTHER SHOPS 


“Two of the other three months, cor- 
responding to the ordinary school vaca- 
tion, the boys work in the shops eight 
hours a day for five days a week. They 
work either in this shop or in the city in 
some approved shops that are willing to 
take them. In either place they work on 
work for these outside concerns, and are 
paid by them at piece-work or premium 
rates, which are subject to our approval, 
and which must be only enough less than 
their regular journeymen rates to ac- 
count for the longer time that the boys 
keep machinery in use on a job. In both 
places the kind of work they-do is such as 
they have already had instruction on, that 
is, it is practice and experience, not learn- 
ing new things. 

“Two weeks of the remaining month 
our shop is shut down; the other two 
it is run for the benefit of those 
who have been absent through the 
We require a certain number of 
to be given to every part of the 


weeks 
pupils 
term. 

hours 
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vork before a diploma is granted, no mat- 
er how bright the boy may be, both to 
seep the duller or slower boys from get- 
ting discouraged, and because we believe 
that thoroughness can come only with 
time and our time is limited enough any- 
way. Our sending the boys out has helped 
is to improve our instruction greatly, and 
ur taking work in has helped us won- 
lerfully to keep our instructors up to the 


mark.” 


THe LINE oF WorK 


“What do the pupils work on during 
the term?” 

“That is what we expected to be our 
great problem, but so far it has not 
troubled us. We looked up one small line 
1f manufacture that would not compete 
with anything else in town, but we have 
not had time to touch it yet. Every year 
the demand for places grows, and we 
have to turn away boys that we would like 
to take-in. 

“At first our equipment was largely 
loaned to us by local manufacturers. We 
took in 50 boys, and we had 15 machine 
tools. We knew that the next year we 
must take in at least as many more, and 
we would need as many more machines. 
So we got what we could for an appro- 
priation, paid as little as possible on ac- 
count of the originally loaned tools, and 
bought second-hand tools with the rest 
Then we had each machine taken to 
pieces by pupils, and a record taken of the 
wear on every bearing, and a record of 
every broken or patched part. A com- 
plete written report was handed in by 
each boy in the gang, covering all defects 
and also suggestions as to what should be 
repaired and what should be let alone 


MAKING Out Orpers FoR REPAIRS 

“Some of these first reports were ridic- 
ulous, but later ones showed rapid ac- 
quaintance with the different tools. Then 
a conference was had, the repairs to be 
made mapped out, and a complete set of 
orders for all repairs made out by the 
boys themselves and the repairing done. 
Some of the machines were put in the 
shop to use, and some were traded for 
new tools. In this way we have been 
able to equip ourselves with very little 
outlay, and at the same time have not 
trespassed on anybody already in busi 
ness. In any case, we shall not allow any 
manufactured product to go on the mar- 
ket at cut rates. If it is not well made 
we will scrap it; there will be no ‘sec- 
onds.’ 

“In other lines than machine work there 
is not this trouble about the product. Our 
bricklayers can lay up a wall, knock it 
down, clean the brick and re-lay it many 
times over. Our pipe-fitters can cut a 
piece of pipe over many times before it is 
gone; the foundrymen can re-melt their 
castings at small loss, but the machinists 
and patternmakers and _ cabinetmakers 
cannot re-make their product to advan- 
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tage. We do not see that it is right to 
waste good work by throwing it away if 
it has a money value, since the money re- 
ceived for it would lessen the city taxes 


just so much; neither do we believe that 
good work should be sold below the mar- 
ket price for equally good work made in 
commercial establishments 


THe Hanp Work 

“You spoke of the boys doing hand 
work part of the time. What do they 
make ?” 

“They do the finishing, polishing and 
scraping on the machines that we build or 
re-build. They make straight-edges and 
surface plates for sale, that is, when they 
get good ones. We believe that it is just 
as essential today for a machinist to be 
able to work with his hands as it ever 
was. We do not expect that they will be 
apt to need to know how to chip and file 
fiten, but we believe that when they do 
need to know that the knowledge will be 
worth all it costs. Every boy does a little 
work in the foundry and the pattern 
shop; just enough to give him some re 
spect for the men who know those trades 


and enough so that he knows the general 


s 


principles of the busines 

“Do you employ any journeymen, that 
is, regular workmen as such?” 

“We are all teachers, and we are all 
workmen. We always have our jobs in 
process Sometimes we hardly touch 
them from one day’s end to another; 
We want 


to keep the boys impressed with the idea 


some days we do quite a little 


that they and we are working together, 
not that they are on one plane, and we 
mn another. We do not want them to feel 
that we are any different from them, ex- 
cept that in some certain lines each of us 
knows more than they do.” 


SELECTING THE PUPILS 
“How do you select the pupils?” 

$y our general impressions as much 
as anything. We insist on a certificate of 
graduation from the ninth grade to high 
school, the same as the other high schools 
Out of those boys who apply we cull those 
who wish to go to a technical college and 
send them to one of the regular high 
schools that has a suitable course. We 
cull those that we think come to us out 
of curiosity or because they think that it 
will be easy. We try to get boys whose 
fathers are workmen, not necessarily in 
the same trade, or boys who have tried 
to use tools to make something. Every 
little thing that shows mechanical apti- 
tude, even to hanging around a machine 
shop door when he ought to be in day 
school, is considered hen as I said be- 
fore, we give them every chance to find 
themselves the first year. Beside that we 
have tried to get the ninth grade teachers 
to keep us posted on likely boys, and 
through them we try to awaken an in- 
terest early enough so that the boys have 
a chance to think it all over before they 
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come here at all. We realize that there 
will be more expected of the first three 
or four classes that graduate than ever 
after, so we have taken unusual precau 
tions to get just the kind of boys we 
want. Later we probably will have to 


take almost everyone that applies.” 


ScHoots WEAK ON THE THREE R’s 
“Do the boys have a preparation that 
meets your needs when they come from 
the ninth grade 
hey are lamentably deficient in the 
three R's, which we consider the most im 
portant thing. As compared with the 
time when we teachers were in school, 
they have a smattering of things that we 
knew nothing of and which we got, if we 
got at all, in the high school. We try to 
repair their deficiency and give them some 
advanced ideas at the same time. For ex 
ample, our reading exercises are taken 
from the trade papers, like the AMERICAN 
Macuinist, Power, etc. Our teachers 
make a business of reading papers in 
other lines and noting things which it is 
desirable that the boys should read. These 
are assigned to various pupils, and by 
them read and written up, that is, they 
read abstracts heir English and their 
writing are carefully looked over and 
practically all are re-written 


GETTING PractTicAL EXAMPLES 

“Our arithmetic examples are all taken 
from the trade that the pupil is learning, 
and from things which come up in trad 
ing, such as interest and discount, which 
we find them very hazy about. They are 
taught a little algebra disguised as ‘use of 
formulas,’ and a great deal of very simple 
plane geometry, with many original prob- 
lems. We go to the shops where the pa 
rents of these boys work, and get prob 
lems that the boys know are real. We 
try to keep track of each individual’s tem 
perament and study to give him work in 
the shop and problems in the class that 
will interest him and develop him. The 
boys do not respond very rapidly to our 
teaching, but we try to be patient and re- 
member that they are young, and that 
their mental education is not the only 
thing. We do not try to cover a very 
large field, but we do go over and over 
that field till it is pretty thoroughly im- 
pressed on the boys.” 





Carborundum has proved to be a satis 
factory material for classes of work other 
than an abrasive, for which it was origin 
ally intended. It is so satisfactory as a 
grinding material that it is not surprising 
that equally as good uses may be found 
for it in other lines 

One of the recent uses for it is in molds 
for casting aluminum. W. A. McAdams, 
who has taken out many patents upon the 
casting and working of aluminum, has 
now patented the use of carborundum for 


molds. 
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Practical Letters From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR’ USEFUL IDEAS 





A Crank-pin Turning Device rriage with the usual dovetailed guides Using Cocaine in the Eye 
. [his carriage slides on the base piece, and : 
, in be moved either mechanically by It is a common practice in shops an 
In these days of three- and four-throw ™eans of the worm and worm wheel, or among doctors to dope a man’s eye wit! 
and even six- and eight-throw—cranks, >y hand. The toolholders are adjustable cocaine the minute he gets a piece of stee! 


; ine nal s ‘ . 
s to the working radius by a hand wheel or emery in it and the invariable result i 


is sore and inflamed for day 
week afterward. The mai 


the question of turning and re-turning the 4 
crank-pins is of interest from both the and screw 
the . while the tool 


This adjustment can be made 
s at work. In 


an eye that 


mechanical and financial points of rder to s or perhaps a 


greatest possible freedom from 














view. No shop likes to turn away a job, thinks the soreness is caused by whateve: 
even if it is longer than the shop itself; chattering, the tool holders can be clamped was in his eye, or he sometimes imagine 
but again no one likes to get only a hun to the inner disk by means of winged that the steel or emery wasn’t all taken 
lred dollars for doing a piece of work screws out; but the uniform inflammation show 
that costs a hundred and fifty to turn out ler to shift the tools from one t to be the after effect of the cocain 
In this particular case of crank-pin turn rank-pin t ther of a set, the bolts @ Even when what is known as a “soother 
i 
t 
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/ 
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FIG. I ‘ FIG. 2 
A CRANK-PIN URNINE DF 
ing the shop owner 1s materially elp l d m d trom one I tool s used afterward, the effect is but little 
out by such special appliances as the one holders and the latter swung open far lessened 
shown herewith, which in one sense may nough to let the crank pass through [ have taken out hundreds of pieces 
be said to constitute a hollow mill, ad [he machine, as made by the Société from injured eyes, and I know positively 
justable in its working diameter \lsacienne de Constructions Mécaniques of the bad effects of cocaine. I swore off 
Che apparatus can be used on an ordir f Grafenstader, turns pins up to a diam ising it long ago. No matter how bad 
iry lathe. It consists of two narrow tool ter of 950 millimeters ( 37.4 inches); the eye is, I can hold the lid up and the 
holders swinging on pivots in a plane at’ the inner drum or disk has an inner diam- eye steady with a finger in each corner; 
right angles to the axis of the pin to be te f 980 millimeters (= 37.4 inches); and when I’m through, the eye commences 
turned he pivots are mounted on a tl enters are 805 millimeters 31.7. at once to get well; but it won't if co- 
two-part drum or disk that turns freely inches) above the upper edge of the base; une has been used to paralyze it 
but without lost motion, in a two-part t lriving pulley is 250x90 millimeters Don't allow cocaine to be put in your 
ring, and receives its rotation by means ).84x3.54 inches) and makes 70 turns’ eye if it can possibly be avoided. Use a 
f a spur gear and pinion from a belted minute Ropert GRIMSHAW ittle nerve instead. 
pulley The outer se 1s mounted H Germany ETHAN VIALL 
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Radius-tool Holders 
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With this simpl 


mill of different sizes, perfect female ra 


apped afterward 




















1g machine, or it might have a shank to 


t the collet When making female ra 
< tools it is very difficult to find cut 
rs or end mills of the exact diameter 


In filing them out to a line you 


‘ircl unless thev are 


dius tools can be obtained. In use, firs 
inher two ways of clamping radius get the mill so that its center is in lit 
ls, which come in very handy when with the end of the tool bla: then feed 
rfect circle and diameter are desired 
ittle time and expense required 4 
’ ' 1 ! 
iking the circle tools to use with the c ; 
lder that I am astonished that it 1 D 
n the market sees 
Fig. 1 is shown an ordinary lath -_ 
planed on the.top and tapered at 
th ends In one end is drilled a % ee - 
hole quite close to the edge, while 
the other end 1s drilled a N 00 hok 
these holes are driven pins as at B 
ey project above the surface about 1/16 
[he radius cutter C is about % : \ 
thi hardened and ground on an 
bor it bench lathe. The face is LJ} } | 
1 4, ———————_—_—__—. 
nd five-degree angle, the bottom ee 
traight and th a little concaved A 
ight and the top 1S a littie concave ee 
s to give it a shearing cut It is 
» FIG. 2. ANOTHI 
ed en the pin B. The strap G fits th 
1 ed upper surface and holds it in 
sitio1 [The adjusting screw D adapts 
i ° —— 1A 
strap for different thicknesses of cut Sia. —; . 
—__—_—_—— a) 
: \ smaller strap is used on the other - ‘ _ —_ ad 
d wit he s | in | 1 emalle - 
‘ | ] y 
t l Ss Ol TI a i . FI APD y 4 
: ters is showt Fig. 2 Ch : 
e i ( $s; mad I precisely tl 
1 } ~al 
M 5 the nik yreviously escrih 
Wal | { a C : : ; ' 
1 tl i ( € 1 ( : 
tside surtac f the blank This can 
s clamped wit ’ il : 
e determined bv using straight edgé 
| yvilh a W sher Bb under t rew 
J { ul t fe ule radi too 
‘ 1, Ide r D < ent ad 2 ; Now yo walt i radi tO 
tter to its center lin Chi 155 in diameter, feed in the mill 0,165 
1 tne t ) Ss ¢ t< 7 we 
id r the streneth of the tool 1 4s nch and the diameter n the radius tool 
S preventative of chattering vill be exactly 0.155 is because the 
The tapered mill shown in Fig. 3 neth of the mill is tin ts diam 
E D 
G 
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Fit I \ RADIUS-TOOL HOLDER 
saver in making female radius cut eter [he point diameter of the mull ts 
rs. It fits a %-inch chuck in the mill 0.10 inch: subtracting this from 0.155 inch 


gives us 0.055 inch, the increase of diam 
eter which it is necessary to get by feed 
ng in the mill As the taper is I to 3 
3 < 0.055 inch 0.165 inch, the distance 
necessary ft feed th 1] 


\LMONI 
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The Neglected Indicator 


When a new machine comes into the 
shop, one oftentimes hears a man say what 
e could do if he had that machine to work 
but when one remembers the curiosities 
that are being constantly met with, he 
might be pardoned for thinking that, while 


at his 


do so well as 


there than own 


ild not 


wou 


he may do better 


machine, that he 


he might [he other day a fellow was 
grumbling because he had only three 
feeds, which were too fine for some pur 
poses. His lathe was an American and 
had screw-cutting gear and a belt feed, 
and he had been working it for about 
12 months. Looking at it, I asked him 
“what that wheel did.” He didn’t know 


ind proceeded to ridicule the “fathead” 


who put on a machine a wheel for which 
there was no use. Poor fellow, he didn’t 
know that the wheel he was abusing was 
the missing link of a geared feed which, 
when slid into position, would have en 
ibled him to obtain as many feeds as he 
uuld have dreamt about, leave alone re 
quired 
GAGING DeptH oF THREADS 

Some time ago I saw a fellow trying to 
il h urfacing screw by taking out the 
set pin which fixed the indicator collar 


They made him a foreman soon after, but 


However, it is about 
should like to express 
so much as 
ntinually ignore it, 


the of 
an apprentice 


myself. It is not 
Mert Cc 


other day | 


it should be 


ind the foreman 


the 


Saw 


shop, who was showing 


something about screw cutting, actually 
st chalk mark in preference to the in 
licato1 Son t1 igo | had So gun 
metal castings to thread 2 inches in diam 
ter, 12 threads to the inch. I wanted to 
get th in decent time, and while I 
don't i for lipering if I can help 
don't like g work. Having an in 

with 100 divisions and finding my 
irfacing screw Ww 5 to the inch, I natur 
illy came to the conclusion that to move 
the screw one division meant moving the 
tool 0.002 inch, which would of course be 


0.004 on the diameter Now a Whitworth 
hread, 12 to the inch, is 0.053 inch deep 
ind t duce the | imetet by 0.100 inch 
[herefore, by setting the tool with the in 
dicator at zer and moving the screw 
261% divisions, I obtained a thread the 
proper depth without calipering or guess 
vork, and the 50 threads were cut up and 


» hour 


MEASURING COLLARS WITH THE INDICATOR 


the indicator 


saving of from 


of 
effect a 


nt. in turning and boring, 


5 hf 0 ) 
espe | 1 | fter metals Take a 
' point | had 16 copper collars to 
ik nd they had a hurry-up label on 
were ft be 0/16 inch long, 
, hes diameter on the outside, with 
tting taper, running down to 2% inches 
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with a radius each side and 13-inch hole 
radiused one side. Two cast bars were 
sent from which to turn them. 

Gripping one end in the chuck, I ap- 
plied the center to the other, and, with 
a parting tool and the use of the indi- 
cator, cut them down to 5¢-inch lengths, 
leaving them about 1% inches at the bot- 
tom, which left the bar quite stiff for the 
tool to work against. Then putting a 
1 5/16-inch twist drill right up through, 
the bore was roughed out and the collars 
parted off by the drill. These were then 
set up in the self-centering chuck and 
using a stiff boring tool for both boring 
and facing, were, by the aid of the indi- 
cator, bored to a gage, faced and 
radiused in five minutes each. Using the 
same methods in turning, these collars 
came out from the rough bar to the fin- 
ished article in 26 minutes each. In this 
case the systematic use of the indicator 
saved at least five minutes each, and sim- 
ilar savings can be effected on many simi- 
lar jobs. If all workmen were determined 
to understand their machines, they could 
turn out better work quicker, with less 
effort. A. M. TURNER. 


London 


limit 





A Fixture for Milling Dove- 
tailed Keys 


As I have a large quantity of dove- 
tailed keys to machine accurately to gage- 
—shown in Figs. 1 and 2—I designed the 
fixture shown by Figs. 3 and 4 for this 
The keys are made from a 


operation. 
They are first sawed 


good quality steel. 
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to fit the T-slot in the miller table. Two 
narrow ways % inch wide, are milled on 
the top fdr seating the keys. The center 
is gashed out for clearance. In B is 
shown a double strap bolt made of ma- 
chinery steel to secure the keys in posi- 
tion while they are being operated upon. 
At D are two slotted lugs for the clamp- 
The four bevel-edged gang 


1] Qs 


ing straps B 


Sen a 
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MAKING 


cutters are shown at C. They operate on 
both sides of two keys at the same time. 
They make a first-class job, and we find 
the keys do not vary 0.0005 inch in width. 
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FIXTURE FOR MILLING DOVETAILED KEYS 


to length from bars %4x5% inch in section. 
They are then put on a disk grinder and 
straightened on the top and the bottom. 
The remaining and most important oper- 
ation, milling the dovetailed edges to 
width, is done on a plain miller using the 
fixture 

Referring to the illustrations, A is a 
gray-iron fixture casting with a tongue 


We use two fixtures at the same time, 
one on each end of the table, so that the 
operator can be clamping the keys in one 
fixture during the time the cutters are op- 
erating on the other set. Thus the cutters 
are kept almost continually at work with a 
minimum of stoppages. We work at a 
cutting speed of 48 feet per minute, at a 
feed of 2 inches per minute, and find that 
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a boy can mill 500 keys per day of Io 
hours. M. W. FREEMAN. 
N——,, England. 


Making a Ball Chuck for Die 
Work 


A very convenient form of die-holding 
vise or chuck is illustrated in Fig. 1, and 








A BALL CHUCK FOR DIE WORK 


it seems to have various different names 
applied to it in different parts of the 
country. 

Some call it a ball chuck, and others 
speak of it as a sow or a sow-block. 
Ii is hemispherical in shape and has ways 
w y with set-screws s to clamp a die block 
into it, and rests upon a ring d, which 
stands on four legs e on the bench. It 
can thus be turned up at any convenient 
angle and can be swiveled around in a 
complete circle if desired. It is therefore 
very handy for holding a die while doing 
the hand-work on it 

The hemispherical block A is made of 
cast iron and is usually cast with four 
legs b, which serve to make it stand up- 
right when it is having the ways wy 
planed in it, as indicated in Figs. 2 and 3. 
After the planing is finished the legs b 
are removed and the outside surface 
smoothed off, sometimes being turned in 
a lathe to get it perfectly true. The ring d 
is of wrought iron or steel, with the legs e 
forged on it, and the ring is turned true 
in a lathe. 

The block A is heavy enough to stay in 
position at any angle at which it is placed 
in the ring, and to remain firm while the 
chipping and filing that are necessary in 
finishing a forging or embossing die are 
being done. 

The block shown in the drawing is 12 
inches in diameter and will take a die 














ing 
and 


c 


_—lcCcCCcrsOr 





September 5, 1907 


block 8 inches square, the hemispherical 
-asting weighing about 120 pounds 


C. D. Kine 





A Chambering Tool 


The accompanying drawing shows a re 
sessing tool which was used for a long 
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a swivel. This swivel is fastened to the 
press arm by means of a bracket Che 
stop H holds the handle in place so that 
the tool will not be forced out when the 
spindle is being put in position. When 
the handle is moved downward, the tool 
is forced out by the incline on the plunger 
A groove in the end of the spindle A 


allows the chips to pass out 
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4 CHAMBERING TOOL 


time with good results. A hub had to be 
drilled, reamed, faced and recessed. The 
machine to be used for drilling, reaming 
and facing was an old Pratt & Whitney 
gang drill with four spindles. A jig was 
made to do the drilling, reaming and 
facing. The tool shown in the drawing 
was designed to do the recessing without 
taking the piece from the jig. 

This tool consists of a spindle marked 
A, which is fitted to the spindle of the 
drill. A hole is bored in the end about 
seven-eighths of the length of the whole 
spindle. A plunger marked B is fitted to 
this hole. The lower end of the plunger 
has a dovetail planed on an incline of 
about 10 degrees. A piece of drill rod (¢ 
fits a hole that has been drilled in th 
spindle A and also the inclined dovetail 
A drill-rod tool is driven in a hole drilled 
a little distance from the center and held 
in position by a pin at right angles to the 
tool. 

A collar marked £ is a sliding fit on 
spindle A. The collar D is a running fit on 
the collar E. The collar F is driven and 
pinned on the collar E, holding the collar 
D in place. The pin passes through a slot 
in the spindle 4 and is a drive fit in th 
plunger B. The collar D is allowed to re 
volve loosely on the collar E 

The yoke G has two 60-degree pointed 
screws which are fitted in the yoke, allow- 
ing the point to go a short distance into 
collar D. This holds the collar D on 
centers and allows it to move freely. The 
end of the yoke G is round and is fitted to 


Wh 
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fastening the swivel and the stop on the 
sleeve of the drill press. It also can be 
used in the screw machine and would save 
the time of setting a boring tool to do the 
recessing 
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Making Textile-machine Parts 


Cheaply 


The Lancashire textile-machine maker 
is about the cheapest machine maker im 
the world and can sell finished machines 
at a price per hundredweight that leaves 
one wondering how it is done. The fol 
lowing is one of the ways that we do things 
in our shop that beats the automatic lathe 
and enables us to sell cheap machines 
We use a large number of various sizes 
of anti-friction bowls for treadles that 
work on cams or tappets, and Fig. 1 is a 
typical example 

They are molded on a vibrator molding 
machine and the patterns leave their own 
holes, and the hole is truer and cheaper 
than if they were cored out. They are 
then drilled in a jig on a multiple drilling 
machine and reamed out to siz \bout 
50 to 60 of them are then slipped on a 
long shaft, which is a good fit in the holes 
and does not allow any side shake. The 
nuts at the end of the shaft are screwed 
on, as in Fig. 2, and the bowls are all 
































MAKING TEXTILE-MACHINE PARTS CHEAPLY 


The fact that the four operations were 
done at one setting of the jig made this 
tool a great time saver. The piece to be 
recessed was too large to be done in a 
lathe or screw machine This tool may 
be adapted to an ordinary drill press by 


pinched up so that they cannot turn. The 
shaft is now taken to the grinding shop 
and ground in a special rest, as shown at 
Fig. 3, which operation takes only five 
minutes. The stone leaves the bowls free 
from flats or depressions and they are 
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round and all the same size, because the 
stone touches only the high places and 
simply takes the black out. The work is 
then fine glazed (polished), and when the 
bowls are stripped cff the shaft they pre- 
sent a nice surface, which is true to the 
hole, and the glazed surface of the bowls 
stands the friction of the tappet better 
than it would if turned in a lathe and not 
glazed. The rest on the grindstone is 
always in position, as it is placed at the 
back of the stone and is covered by a tin 
shield when not in use to keep the water, 
sand and grit out. 

The device is also used for grinding 
shafts, cast-iron hollow rollers, wrought- 
iron pipes or hand rails, and other jobs 
that will not pay to turn in the lathe. The 
grinders always welcome the jobs, as they 
can keep the stones trued up without hav- 
ing to hack them, and the jobs come off 
the stone in excellent condition and only 
need fine polishing. 

The labor cost of finishing the bowls, 
including drilling and grinding, is about 
1% pence per dozen, which I think cannot 
lathe that I 
T. Bouton 


be beaten in any automatic 
have seen 


B England. 


Boring Taper Holes in the Drill 





Press 
We had a number of taper holes to 
bore. They ranged in size from 5 to 9 
inches at the small end No lathe was 
A 
/} 
/| 
* 
E 
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available for the job, so we rigged up*on 


the drill press the device shown. 4A is 
the boring bar, in which the cutter D is 
a snug sliding fit. B is a collar which 


slides on A and rests normally on the 
drill-press table, the bar A _ passing 
through the hole in the center of the table 
E is a bracket which takes part of the 
strain of the cut. The bolt head F 
(tapped into D) is flattened on one side 
so as to act as a cam, and is used to ob- 
tain the depth of cut required within the 
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A Simple Drill Jig 


In Fig. 1 the hole A is to be drilled 
proximately central in the boss, after 
ends C and D have been cut to length by 
straddle mill. The hole B is to be drille 
a certain distance from the hole A, an 
central with the ends of the bosses C D 

Fig. 2 shows the jig we made for hol 
As this was to be drille 


there wa 


ing the work. 
on a single-spindle drill press, 





A SIMPLE DRILL JIG 


imit of its throw. The wedge C is made 
of two plates as shown, one on either 
side of the cutter D. The cam-shaped 
bolt head bears against the wedge C, 
which is of course the same taper as the 
lhe hand vise G 
s clamped fairly the 
It bears on the cutter bar 


holes are required to be 


tight on rear end 
if the utter 
a tension on the cutter as 
work by the wedge C. 
MILLARD FRANCIS 


Zealand 


A and acts as 


t is fed to the 


Feilding, New 





























BORING TAPER 


HOLES ON 
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THE DRILL PRESS 


no necessity of holding the work, so that 
both holes could be drilled at one setting 
as it was easier to change the piece in th 
jig than to change drills. So the wi 
lot was drilled at A first 
them in the jig the clamp F is slipped 
and tightened (the plates E E locating th 
hole central in the bosses). The hole 4 
is then drilled through H. When th 
small holes have all been drilled the clamp 
is set back far enough to clear the hol 


Then placing 





and iseclamped solid. 

[he pieces can now be slipped under 
ind a pin just fitting the hole A is pushed 
through the jig to hold it, so that the hole 
B can be drilled. The jig rests on the 
four pins when drilling the large hol 
Che clamp F is beveled at G, to allow the 
work to be slipped under it sufficient to 
hold without having to move the clamp 
each time. All that is necessary to change 
the piece is to remove the pin in the smal! 
hole. Fig. 3 shows the clamp. Hardened 
steel bushings are used in the drill holes in 
the jig. These are not shown in the 
sketch. W. T. Henry. 








Fine Adjustment for the Boring 
Bar 


In Fig. 1 is shown an arrangement for 
fine adjustment of the tool in a boring 
bar. It is used for cutting threads and 
boring recesses under conditions where it 
is impossible to use the slide rest on the 
bar, owing to a portion of the job being 
in the way, as at Fig. 2. 

The bar A is the ordinary slotted bor- 
ing bar, in this case 2.5 inches in diam 
eter, provided with a tool B having a 
projection to fit in the eccentric groove K 
cut in the sleeve C. The groove is cut 
with a throw of 0.15 inch, giving a tool 
travel of 0.3 inch, so that each tool has a 





ir 


g 
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A BORING BAI 


range of 0.6 inch diamete1 The sleeve ¢ 
S provided at the opposite end with 


+ 


eries of graduations each equal to 0.01 
n 


nch travel of tool, and the friction ring J 
has a vernier reducing the reading t 
.001 inch, a degree of adjustment impos 
ible with hammer and drift 

The collar E is slotted to receive the 
friction ring D and to fit on the cotter / 
which is passed through a second slot in 
the bar. The nut G, after the tool is set, 
is screwed toward the sleeve C, thus 
ocking the whole arrangement between 
the tool B and cotter / and preventing 
any movement of the tool or sleeve owing 
to vibration. The friction ring D pre 
vents any circular motion of sleeve C 
while nut G is being turned; it also serves 
as the fixed part of the adjustment. The 
mly part of the equipment not shown is 
the pin spanner for turning C and G, the 
whole being made of machinery steel. 

To assemble for boring, the cutter / 
is placed in the bar, the collar E with the 
nut G and friction ring D next. The 
sleeve C is then placed in position with 
the space at L in line with the tool slot, 
so that the tool will pass into the groove 
kK. The sleeve C being given one-half 
turn will bring the tool B to the lowest 
position ready for operating. The use 
fulness of the arrangement when cutting 
a thread lies in the fact that after a cut 
has been taken, the tool can be moved to 
its lowest position, returned to the start 


ing point and again set for any amount 
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34 
that may equired. With the 
b shown in Fig. 2 the bar fitted a por 
m of the hole, the enlarged recess wa 
0.5 inch larger than the small portion of 
the thread, which was 6 threads per incl 


e whole jo” having a limit of 0.0005 
} M. M. SwHarpP 


A Combination Die for Friction 
top Rings for Cans 


Che peculiar feature of this die for 
friction-top rings is that the punch must 
retain the stamped article until the ram 
of the press has reached the highest point 
of its stroke, and then discharge it. To 
do this the punch must have a positive 
hold on the stamped article. X shows the 

n the position in 
which it comes from the punch. It is a 
very frail affair. The outside diameter of 
it is 4% inches, the filler hole measures 


+ 


finished friction top i 


334 inches in diameter and all the hold 
¥g inch deep 
sists of the die bed 


the punch can get 


Che die, Fig. 2, cos 
j " 


1, the outside cutting ring B, the filler 
hole cutting and edging ring C, the pad 
on drawing ring the forming ring D 

nd the tube spring att hment / 

I punc Fig sts of the ct 
ing and forming | the filler-he 
itting punch ¢ " is held in a rec 


ster head screw 
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hole punch is also shown in Fig. 4). The 
knockout H in the punch is also shown in 
plan and elevation in Fig. 4. This knock- 
out is held up by the spring P. 

The stripper K for stripping the scrap 
from the outside of the punch is actuated 
by the 6 springs M, of which only one is 
and is held in place by 6 fillister 
The action of the die 


shown, 
is as fol- 
material the 
The descending punch 


screws L. 
lows: The 
punch and die. 
clamps the material between itself and the 
pad B, which is held up by the pins Q. 
The lower ends of the pins Q rest on the 
spring attachment F below the die. The 
cutting edge R of the outside punch J and 
the cutting edges of the filler-hole punch 
G cut through the material and produce a 

The punch, going farther 
forming point T of the outside 
the of the 
filler-hole cutting ring C, thus forming the 
edge at a right angle. Fig 
light springs Y (only one is shown in the 
drawing) ; the springs rest on the plate of 
the spring attachment; these springs hold 
the ring D up, and as soon as the punch 


is fed between 


plain ring 
down the 
edge 


cutting punch, presses 


2 has a set of 


strikes the pad, the ring D goes down 
with the pad B, but strikes the bottom of 
the die before the pad does, and stops 
there. The pad, being pushed farther 
down by the punch, the outside flange of 
the friction-top ring is formed over the 
outside edge of the forming ring D. This 
finishes the friction-top ring 

When the punch ascends, the part E 

ee A -) 
| 
| 
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holds the finished friction top against the 
face of the punch /. 

The loose forming ring D raised up by 
the springs V presses the friction-top ring 
into the punch, and it sticks there, until 
the knockout of the press strikes the stem 
of the knockout H, Fig. 3, compressing 
the spring P, and thus discharging the 
finished friction-top ring from the punch. 

The press for this work must be set at 
an incline, as much as possible, to allow 
the work dropping from the punch to pass 
through the back of the press. The die 
worked all right and the work stayed 
The cover 
was made 


the punch as required. for 
this friction cap, as shown at Y, 
in an ordinary combination die, which, of 
course, 
tight fit. 


had to produce a cover an air- 


Juuius F. A. Voer. 


A Blue-print Press 





The accompanying illustration shows a 


press that I have seen used in one of the 


up-tdé-date drafting rooms in St. Louis. 
It is used for mounting shop prints, 
straightening out curled prints and for 


compressing prints for mailing. 
Air is supplied at about 
pressure per square inch from an air com- 
pressor in the shop. An engineers valve 
controls the supply to the cylinder D. The 
The cor- 
responding plate B raised or low- 
ered by means of the hand wheel A. The 
guided by the 


100 pounds 


piston C has a flat, square top. 


can be 


two plates B and C are 
rods G. A 
to the piping to indicate the pressure 

Huspert S. GLADFELTER 


pressure gage is connected 
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An Undercutting Tool 


Some time ago I illustrated a tool i: 
these columns under the title of “A Tox 
That Failed to Work.” I mentioned tha 
a tool made some time before did a satis 
factory job, but it cost something to kee 
in repair, as the cutter blade necessitated 
the making of 


got worn. 


a whole new blade when it 








Work 





AN UNDERCUTTING TOOL 

The outline cut shows the construction 
of this tool in detail. The dotted lines in 
Fig. 1 represent the normal position of the 
tool enters the work. The 
shank A is fitted to be slipped into a 
“ball chuck ;” on the lower end is a slot in 
whose opening is hinged the cutter blade 
B on the pin D. This cutter blade is a 
slip fit in the before-mentioned slot. On 
the outside of the shank A is a heavy col- 
lar C; this collar is made heavy on ac- 
count of its functions in relation to the 
action of the cutter, as the movement of 
the cutting edge is determined by the rise 
and fall of the collar. Now in the sec- 
tional view of the collar will be seen a 
pin F; as the tool rises, the collar remains 
stationary on the work until this pin 
strikes the upper end of the cutter blade, 
the set-screw E sliding along the edge G, 
allowing the blade to fall downward or re- 
treat away from the work until the heel 
rests against the opposite side of the col- 
lar, as shown at the dotted line. 

When the heel of the cutter blade 
reaches this position, it will be seen that 
the collar rises with the shank and the 
tool is withdrawn. As the tool enters the 
work the set-screw E drives the cutter 
blade out radially and the under cut is 
made as shown. It also cleans up the 
bottom of the hole. 

I might mention 


blade as the 


” 


that the work is of 
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rass casting. I do not know how it 
vould work on steel or iron, but have no 
ubt the results would be satisfactory 
roviding the amount of metal to be re- 
oved was nominal 
CARROLL ASHLEY 





Power-press Safety Attachments 


With a view to preventing accidents, | 
ve connected three additions .to each 
ress. These are simple attachments, and 
be readily adapted to most types of 
presses 
[he first, as shown in Fig. 1, is a han 
ver, which is fastened to the foot-lever 


» alteration to 


mnection, which means n 
e existing arrangements; all that is 
vanted is a lever forging and two half- 
nch bolts. When cutting out is required 

existing foot lever is used, so that the 
free to guide the metal 


wo hands ar 
When drawing, piercing, or raising is re- 
juired, the set pin is released from the 
ot-lever rod; but not being able to see 
t a glance whether it has been released 
rr not, I find it much safer to detach the 
spring, and thus drop the foot lever, leav 
ng the hand lever ready for use 

While the hand lever has proved to be 
somewhat of a safeguard, it has not cov- 
red all that is required; the one hand 
being free, there is nothing to prevent a 
juick worker from following up the next 
article for operation. Thus, if a succes 

nn of blows occurs, through a broken 
lutch pin, faulty brake, or some other 
ause, there is still the possibility of an 
accident. To make the press doubly safe 
to the operator, I have connected a very 
simple, at the same time a very effective, 
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hrough plates D D, and passing under the 
perating hand lever 4 Ch il spring 
F, on releasing the hand lever ws 
th bolt eced iut t il] € 7 Sa 
collar fixed to the bolt / 1 to allow 
lever J to fit in; this lev wings on tl 

stud A [o operate, press t 1 leve 











FIG. 4 THE SAFETY APPLIANCES IN 


POSITION 


J, which draws the bolt from under the 
clutch hand lever; then f 


the hand lever / The idea of this ar- 


w by pressing 


rangement is to call f 

operate. Thus they are away out of dan 

ger while the machine is doing its work 
Apparently there seems more work for 


the operator in manipulating the press: 
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afety bolt, as shown in sketch No. 2 
his is operated by the left hand 

[The sketch does no 
lanation. DD are cast-iron 
lamped to the sides of the press by the 
These pins being 


require much ex 


plate S, 


lide-adjustment pins 
long enough to allow for the thickness of 


ng 
late, enables the adjustment of slides the 


same as before. E is a steel rod going 


but in practice, there Dut a V y iittie 
in it, nothing to cause alteration in pro 
luction prices Witl t the safety lever, 
th left hand in the majority It cases 


would be idle during this time of opera 
tion, and there is still time after the left 
hand has done its w 

next article for the tools 


The third attachment, Fig. 3, is a safety 


i 


’ 1 t *« s w! § t Tl S 
I find s ves very Wel pra tically 
n t ble t set VvM ( 
I xed t 1 t | t press 
vhich allow ww l \ stment of 
the tta } d , . frame T} 

Ss ma le I | Ss to sw @& DACK 


stment screws { set ft lent s as 
to leave no space for the fingers to get 
ear the cutting tools Thus any further 
nipping off of finger ends is prevented 


Fig 4 s] ws il] the sa fe vy devices in po- 


non a press G. VICKERY. 





Method of Casting Aluminum 
Alloys 


\ new method of sting aluminum al 
Vs s been patented by William A M 
\d s, of Bay S$ , N. Y., July 9, 1907 
ly sting alum le for example 

lloy mposed of aluminum, zine and 
ipper, the ye naintain§ the 
t gth of casting d at the same 
m ] molds 1 | ly gran 
ed material suc sal he new 1 
vention p vides the rer of the 


heat at the proper rate from the molten 


etal and at the same time uses molds 
nade up of ely granulated material 
handled in the same manner as sand 
olds 

The entor thus describes his process: 


‘In practice I take finely subdivided car 





borundum and 1] 1 sugar, also 
finely subdivided, proportior ot 
about ten pounds of arborundum to 
twelve ounces of sugar and_ thoroughly 


mix them together, spraying with water 


sufficient to reduce the mass to a plastic 


state of sufficient stiffness to retain its po 


sition when pressed into form around the 


pattern of the article to be cast. On pour- 


g the molten metal into this mold the 


ig Ul 


sugar will cement the carborundum into a 
solid body and tl 
mented into a solid body will rapidly re- 
from the molten metal 


It is found, 


carborundum thus ce 


move the heat 
which is to form e casting 
furthermore, that the thickness of the 
solid body formed about the casting will 
bear the proper relation to the thickness 
1 
l 


if the casting throughout its several parts 


so that the heat w ll be removed at the 


proper rafe from t thicker as well as 
the tl er pat tt ting 


vill serve t t from the 
asting ti | p ‘ pret to in 
trodu to ft xtur ertain per 

itage oft at \ lv S bd 
ded state, f mple, about ten ounces 
f the clay to ten pounds of the carborun- 
d tw es of sugar This 
lay prevents t g irb dum 
from clogging t eve and gives molding 
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Government Specifications and 
Inspection 


No one who can do good w 


ork fears t 


most rigi nspection by the purchas 
b must know before bidding on a 
ob, w t kind rt inspecting is to be done 
if he wishes to make a fair profit or ev 
ome out whol And it is because th 
matter of inspection is so uncertain that 
many refyse to bid on Government work 
at all unless they are very slack in theit 
regular lines 

he inspector's position is not an eny 


able one, as he must be on his guard to 


prevent any poor material or poor work 


being accepted, and on the other hand he 


answers every fr 


quirement and meets the spirit if not the 


letter, of the specifications If he rejects 
work that is not xactly according to 
specifications s cussed for being an 


ignoramus, or worse, and if he passes it, 


there is the specter of bribery charges 
staring him in the fac 

But there is room for improvement 
either in the specifications or in the way 
in which they are interpreted, as will be 


seen incident, and this 


thou 


from the following 


would save the Go nment 


many 
sands of dollars in the course of a year 


One of the best shops we know of bid 


on a lot of t thousand pieces used in 
‘onnection with o1 lass of projectiles 
and secured the order at a price which 
was just half the next higher bid, al- 
though allowing fair profit and good 
work. It was a rather particular job, 
having two threaded portions, and a taper 


angles 

radius 
did 
no 
groove 
as nearly to t 
as seemed necessary 


\ tapering gre of this kind its not a 


Ove 
pleasant piece of work on a turret wher 
side clearance must be had, and it is very 
difficult to get the tapering sides exactly 
smooth; vet, solely on account of this 


groove 


not being perfectly smooth, and a 


slight variation in the angles being d 


tected, a large number of pieces were re- 


jected and others had to be made 
ironclad 


bid 


prevails among 


Phe result of such inspection 


firm agam they 
followed the practice that 
those who bid regularly for Government 
for such 


ugh to allow 


finicky 


work, and add 


Government 
tt anv work hat is below 
serviceable 


pecihcations and insp: 


tion wh nsist On unnecessary refine- 
ments, such as the angles and curves r 
terre to, where thev make no differen 
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\ iteve i sting tn Covernm 


than realize 


many 


specifications are drawn whi 


cover the essential feat 





and th 


I the practi 
knowledge to 


nspectors have 


| distinguish between tl 
points that are vital and that are uni 
portant, the Government can secure worl 


is anyone instead of pay 


times, as 1s now the cass 





High Charges for Repair Parts 


Anyone who has had occasion to bu 


extra or repair parts for machines of va 
rious kinds has probably noticed the te 
I part of 


dency on the manufacturers t 


charge an exorbitant price for the piec 
needed to put the machine in_ good 


there are 
too 
what it 


working excep 


While 
v1 


tions to this rule, it is all 


customary 


o base the cha on would cost 


the individual to make a single pi 


rather than on the cost to manufacture it 
n the factory 


We do not 


and in this we 


believe this is good policy, 


are 


‘orroborated by the ex 


perience of some of the best-known firms 


When 


to pas a 


a man buys a machine he expects 


fair price, which always includes 
a fair prot, but when a part breaks and 


] 


he orders a new one, he is far from being 
pleased when he is billed at from two to 
tive times what he knows is a fair pri 

for the piece. He not only feels that he 


has been imposed upon, but he begins to 


count up the cost of keeping the machine 


in running order, .and_ balances this 


against the alleged economy of the 
hine on his work 
This charging of fifty cents for a five- 
cent set-screw may look like a large per 
but it only 


foots 1] to 
Toot ip { 





and is too 
At the same time 


like that which makes a cus 


forty-five cents, petty an 


amount to bother with. 


it is a charge 
l though the 


for he 


tomer tully as 


were many times as large; 


angry as 
amount 


knows he is being imposed upon, and no 


one relishes that 
Is it not better in every way to do all 


machine a lasting 
than to add to 
petty 


make your 


you can to 


rce of economy rather 


its maintenance by overcharges 


antagonize a cus 


which may not amount to very many 


which 


} 
put 


lars a year, 


tomer every time he sends for an extra 


part? An extra charge of fifty dollars in 
setting the price on a large machine would 
hardly be noticed, and it would take many 
overcharges on 
But 
of them to get a cus 
which 


with 
them all, to foot up to this amount 
only takes a 


tomer n an 


repalt 


¢ rte 
' pat , 


even 
few 
antagonistic mood 


may net only prevent his purchasing 
more machines, but may also lead him to 
his friends against them 

We believe t is better to sell 


parts at a fair price or 


idy 1S¢ 
“eT r 
repall 


even at cost than 


; + +}, 
oO go to > 
ge ne 


other extreme and endeavor 


to impose a penalty on customers who are 


machines 


mpe your 
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THE 


Universal 


Head 


lhe half-tones illustrate a 


g and spiral head for the milling m 
une, which has umber of interestu 
features This head is equipped with 


worm and worm 


pitch, and has an index crank with hand] 


from the pin, 


Indexing and Spiral *” 


new index- 


wheel of coars 


LATEST 





position by meat 


INFORMATION 


which draw the outside plates s ely lexin rang 
igainst the uprights, thus. binding th it is possib \ 
head in position against VN S sition f t y 
An idea of the size of t] worm gear, any con lw 

wl s made in two sections so that on of differ ia 

g part may be rotated on the other to take ind 1 work t 
p wear on the teeth, is given by Figs. 3 gular sé g ot 
ind 4, the latter showing the head wit tical plane 

Cc the back plate removed [his large dian | ore I tt 


oft course adds t 


the lite of the wheel ferential 


349 


en wa 
t 1] ‘ 
sp il p> 
i 
' 
Y ‘ ‘ 
sthe s ) 
; t vhit \ 
\ 
\ T 5 Tf 
] t f+ 





parate giving a ot t indexing 1 b l, it is 
onstant throw regardless of the position insures imcreased accuracy in the necessary that it b ible for 
f the pin and obviating any danger of work \lso the large diameter and 1 use on work witl li ral grooves 
he pin dropping onto the plate during t! ting coarse pitch alloy f heavy spiral = sucl spiral ge n done in 
rank movement Differential indexing cuts being taken, at the same time mini this head in the fol 
Vir rer (1a crew 
, 
Plat je 
ride inger 
| 











\ 
A q) ustable 
Llutch 











may be accomplished with the head r¢ 


gardless of the position of the head on the 


table, and this method of indexing may b« 


sed for such work as bevel gears and on 


work with helical such as spiral 


grooves, 
for plain cylindrical 


' ' 


has been designed with 


well as 
| he head 


meeting the requirements ot 


ie heavy duties now imposed on the mill 


ng mach ne, at the same time retain ng 


necessary in such 


- 


device 
is clearly shown 


block is 


ff uprights, 


Che design ot the hea 1 


n Figs. 1 and 2, where the swivel 


mou! ted he tween Sst 
swing in the vertical 


lis SWive e member is held 


UNIVERSAL DIVIDING A 


mizing the danger of 
‘y of or distorting the 
In the design of thi 
making the 
si i 


Heel 


ised as 


position along the platet 


either parallel with or 
the main spindle of t! 
ntermediate position 
omplished by placing 


differential 
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FIG. 4. SHOWING GEAR IN HEAD 
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breaking of 


l his 


‘complished by means 


with the index crank 


the connection Is ac 
f an adjustable clutch, which is with 


irawn during the indexing operation 


After 
teeth 


the division has been made, the 


in the clutch will be found to be in 
such relation to the corre- 


a position in 
t is impossible to 
‘to bring the teeth 
1 } 1 
her, one-hal 
] 


nat it 


sponding Spaces that 
engage them. In 
ind 
of the clutch is mai 


spaces oOppos te eacn ot 


idjustable so t 


may be rotated the required amount to 


bring the proper position 


two portions in 
for engagement This adjustment is ac- 
complished by means of the nurled knobs 


attached to the clutch, as shown in Figs 


and 5 


: , = 
‘onnection between the index crank 


when the 
the piate \ d f I i locked I . 
Ww h must be released d g the spiral 
tting operation. This release is acco 
plished by means of the nurled knob 
shown in Fig. 2, back of the index plate 


which operates a friction 
Frequently it is desired to 


small amount without shift 
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would not engage with a back 


pin 





resorting to plain ine 


a frictional hold on the hub of the plate 
gear, which is clamped or released by a 
suitable bolt conveniently located By 
this means, work may be set regardless 


of the position of the plate, and the plate 
in then be securely held in the 


takes when the work is s et In 


1 
requiring the head to be 


spiral 


s made more 


cutting, the roll over of the 
convenient by the rresence 


of the adjustable clutch which, as ex 


plained above, allows the disconnection of 
the spiral cutting train so that the spindl 
d work may be revolved or roll 
without langing the position 1 t 
ion Of Her in lirect vali 
) e ¢ er in a dire Mal it \ 
the feed motion 
’ a 1] ] 
Che singie reversibDk 1 
L, ] ses 117 1 
1 the head answers fo I S $ 
ddition noweve ror y ] s s 
' 7 , 
1 qaegrees W 1e1 ) ST) . 
required, a d stable d 5 ) ct 
7 1 
for use d tly on the nos t the spind 
ine ne id sn e by t b> ker-B ( 
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Two New Machines for Pipe = "ler on this slide is a guide roller, opposite position, the direction is reversed 

} simply serving to keep the unbent portio1 lapping arms, adjustably located on tl 

Work a ee 

oe sli is mad djustable so as to accom adjustable stops on a rod connected wit 

bending I esigned t nodate forming rollers of various radii the clutch mechanism, will throw out tl 

\ t pacity of the machine lutch on either the forward or revers 

I I rying betwee! \ train of gear s introduced in tl movement of the spindle at any pred 
f i a 
for I pi imum radius 
2 ‘ i | four sizes of pipe. Th 
driven n ( dri sing 
pull powe! Ing itted through 
hree reducti f ¢ ing to the vertica 
pindle Iding tl nN forming er 
i Cs n oll rs re l ck nN tw 
pie he nt being at the center of the 
groove in the rollet Lhe we ilf is 














keyed to the spindl t can be raised 
I wer d 1¢ 5 f l nd whe 
V1 t ip of the spindl [his 
dividing of the un ing roller is nee 
essary to rel ah ater te tes 
een formed, pat larly in the case 
return bends (18. degrees) when mad 
} 
lastened on to the former, and arranged 
that it can ken off and placed on 
whatever former s being d in th m 
chi I Ing tw nive 
djustable grips operated by the hand 
ley SHOW Lhese tw Jaws al 
equipped wi terchangeable steel grip rWO-INCH LEVER TYPE PIPE-THREADING MACHINI 
termined angle or position, thus insuring 





ibsolute duplication of bends. The clute 
can be thrown either way, at the discre¢ 
tion of the operator, by means of the foot 
treadle shown in the half-tone 


[he illustration shows the motor-driven 


machine, but also shows the belt pulley in 


position. In the belt-driven machine, the 
motor and supporting stand are omitted, 
also the train of gears through which th 
motor is connected to the belt pulley shaft 
The belt-driven machine has one speed 
nly, but it is customary to equip the mo 
tor-driven tool with a variable-speed mo 
tor, so that a variety of speeds can be ob 
tained for making the different bends 
which come within the capacity of the ma 
chine. 

No filling of the pipe is necessary; it 1s 


ts normal con 


placed in the machine in 
dition, and the normal section is retained 
throughout the bend As an illustration 
of the speed at which the machine can 
he operated, sixteen Cc mpleted bends 
have been made in ten minutes, and, on 


daily runs, on a number of occasions, 





three hundred bends have been made in 











nine hours; the bends referred to were 


) I PE-RI ) . , ‘ . : ' 
AUTOMATIC FIFE“EERSERS MACHINI 180-degree bends of 2-inch pipe made to 
, ; re a 4-inch radius, the length of the legs 
r bushings, to fit the various sizes of gearing, which gives a reversed move , 
, 1 ; rr being five or six feet 
ip ment to the spindle, so that, when the bend 11 e ; , 
' ' . | As will be noted from the principle of 
\ carriage or slide in the table moves 1as been formed and removed from th c I ; " 

ial | , ( ati achine is intended prin 
ward and away from the central form machine, a clutch can be thrown into this 9 s yi — l ; - 

1) : : 2 ‘ipally - manufacturing duties; it is a 
ng roller, and is operated by the large reverse train and the forming roller re cipally for , = ; 

, spec . » dh some rms o ur 
ind wheel shown. This slide holds two turned to its original starting position. pecial machine, like me form rt 
illers, one. directly in line with the main) When this clutch is thrown in one po ret lathes and engine lathes, and, when 
rming roller, serving to press or tore sition, the spindle is driven in one di set up for a singie piece OT We rk, should 
he pipe into the forming roller; the other rection; when the clutch is thrown in the — be used on that work for some time 
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Che pipe-threading machine is intended pushed through 1 : vit t drag perator is « d for rtain 

‘ to cut off and thread pipe from '4 inchto2 ging It over the d ging them jol 1 has ‘ ver tor on I 

inches inclusive. The bed and headstock ar [he die head is equy th inserted two pieces of different s1 the head 
‘ cast together In one piece, Insuring rigid t nte rchangeable ste I tor 1 ik ng the which he } 4 c . | rohe d 

nd stiffness for the bearings. It is equipped thrust of the dies a1 isting them to ver to the « ttl \ othet 
S with an improved type of lever chuck, the “eir proper posit rdened-steel head 1 sary 1 mall j put on 

gripping and releasing movement of the Plates are also placed in 1 um fall the machine, t < performed, and tl 

chuck being accomplished  whil the the die slots to resist 1 wear of th head removed aga iter which the first 
spindle is in rotation. The chuck holding Constant contracting al | expanding of th head can be p k into place and tl 

the actual gripping parts is entirely in dies and to keep the lead rrecl riginal work cont 

closed, presenting a smooth surface, thus Phe front face of th swings open Che net weigl f tl 

avoiding all danger of catching the cloth so that when changing sers, they cat chine, with one rsal di l, di 

ing of the operator by projecting points he picked out of the hea t y position countershaft, and bushings, i$ 2500 pounds 

[he adjustments of the three gripping ©” the cams and others inserted in thet These ar ~ 

jaws is made universally, and can be made _ Place, the whole interior of t head being Found: nd turing p 

at any one of three points in the chuck, ¢xposed for cleaning pectiol \ieyerstown, P 

so that it is almost certain that no mat [wo cutting-off tools at sed, operated 

ter where the spindle stops, some one of by the same screw and dl \ un . , 

these points will be in position to be used versal adjustment ts , so that A Water Tool Grinder 

by the operator in setting the chuck. All both tools will always tting — 

parts inside of the chuck are made of Che oil pump ts driven throug pos! 

steel tive steel-chain d ( ‘ l he \ ‘ \ 

Ihe machine has nine speeds, designed stant-speed pu ley, giving steady and tool grin ‘ 


for thréading both steel and iron pipe of 





the sizes within its capacity he machine 


is driven by a single belt pulley, the dit 


ferent speeds being obtained through th 
medium of a sliding gear and a clutcl \ 


speed plate is put on the machine, showing 
just what speeds should be used for the 
various sizes of pipe and how they are ob- 
tained in the’ machine [he operator, 
therefore, has no excuse for not getting 
the most out of the machine 

All of the gearing is completely inclosed, 
but can be exposed for complete inspec 
tion by removing the cover 

For supporting the various sizes of pip 


a set of bushings is provided which ex 
tend clear through the spindle and hav« 
bearing at each end. The use of thes 


through bushings prevents the operat 

from jamming the pipe up against tl 

jaws in the chuck when the machine 
h 


working on the smaller sizes, as, when th 


chuck is open, the jaws are always 





side of the bushing through which the 


pipe 1S placed 

















An improved type of nipple holders 
used for making nipples, either long o1 VATI OL GRINDER AN 
short These holders consist of thre 


pieces of tool steel, prope rly made and stant flow of oil at 1 times \ geared tained in the rger compartment of the 
hardened. They are placed in the same pump is used, with steel gears, which will tank (shown to the right from wl 
chuck in which the gripping jaws are deliver oil when running in either dire it is forced to the wheel by means of 
used, and open and close with the lever tor The oil flows to t clic nd cut blows t betwe tl 
movement to release or grip the nipple ting-off tools and tl k into the bed blower f \ b 
while the spindte is rotating of the machine and through strainers int means of rubber hos ich can be 
The die head slides upon ways on the the tank shown below the bed, from which — readily det ed without unscrewing any 
stand which supports it Being free to t is drawn to the pump l] keeps the parts e rest is perfor | that the 
slide, it will accommodate itself to any e il and the chips separated water do t spatter over the operator 
centricity in the pipe, relieving the dies of The machine made witl cabinet nd the eds ft ‘ 
strain and cutting an even depth of thread base, in which the di nipple holders, Wien te hecomes 1 Se 
all the way around the pipe It can be wrenches and so fort! n be kept A tank be wane 1 entire. taken out of 
pushed to one side, so that it will com large oil pan is also cast around the base doors and dumped As the blower 1s 
pletely pass the gripping chuck, and, in The machine can | ipped in tWO bed to the wheel spindle, the water is 
such position, the cutting-off tools can be different ways rst, with on iversal ; ; - 
brought up very close to the gripping head. in which a . f dies are used, s 4 : | . 
P on . , . the rings re ell lil! e whee 
chuck, thus cutting off the shortest pos and. secondly, witl separate head fort 
. — _ . ‘ = is 20x! mche 1 he ! e welrghs 
sible piece of pipe each side of pipe which can be worked 
, R00 pounds and is made by the Ransom 
he machine 


By sliding the head out of the way th a bineh W 
is ‘ . , ol ’ ' , Vlanufacturing Company C)shke } is 
pipe can be inserted in the machine trom There is room o1 e sliding ways of nuta g Kk 


either end equally well, and pipe can be the die stand for tw ds, so that 1f an = Consin 
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The National Association of 
Machine Tool Builders 


[he secretary announces that the annual 
meeting of this Association will be held 
at the Hotel Imperial of this city October 
15 and 16 next 





The New Building of the Phil- 
adelphia Gear Works 





The corner stone of the new building of 
the Philadelphia Gear Works was laid on 


August 28. The building faces Vine 
street and the side is on Marvine street 
and rear on Winter street. . Within the 
corner stone is a copper box, in which 


were deposited \MERICAN MACHINIST 
of August 22, 1907; Philadelphia North 
American, August 28, 1907; catalogs of 
various dates of the Philadelphia Gear 
Works, together with advertising matter 
and some brass gears, a set of 1907 coins 
direct from the mint, and a list of the 


employees of the Philadelphia Gear Works 





W ant 


Rate 25 


Advertisements 


cents a line for each insertion 


About six words make a line No advertise 
ments abbreviated Copy should be sent to 
reach us not later than Friday for the ensu 
ing week's issue inswersa addressed to our 
care will be forwarded ipplicants may spe 
cify names to which their replies are not to 


be forwarded, but replies will not be 
If not forwarded, 


returned 
they will be destroyed with 


out notice No information given by us re 
garding any advertiser using bor number. 
Original letters of recommendation or other 


not be inclosed to un 

Only bona fide ad 
under this heading. No 
from any agency, 


papers of value should 
known correspondents 
vertisements inserted 

advertising accepted 

ciation or individual charging as fee for 
“registration.” or @ commission on wages of 
applicants for situations 


asso 


successful 


Miscellaneous Wants 


Ann 8t., 
G.Smith Co 


Cox Computers, 53 
Caliper list free. E 


New York 
, Columbia, Pa 








If you use small gears in large quantities 
write Berry and Parker, Erie, Pa 

Special and automatic machines designed 
Albert Pott, M. E., Waterbury, Conn 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIS' 

We desire a few more machines or special 
ties to manufacture tox 425, Troy, N. ¥ 

Light fine machinery to order; models and 
electrical work specialty. E. O. Chase, New 
ark, N. J 

Wanted—Company to manufacture ind 
market a developed line of gas engines. Box 
381, AMERICAN MACHINIS1 

Special machinery accurately built. Screw 





machine and turret lathe work _ solicited 
Robert J. Emory & Co., Newark, N. J. 
Mechanical engineer can act as New York 
representative for small salary .G E 
Hackett, M. E., 71 Nassau St., New York 
Special machines designed and built; dup 
licate parts, model or experimental work 
Mantle, Park ave. and 129th St., New York. 


Special machinery to order Catalog of 
small engines and boilers and engine castings 


10c. Sipp Elec. & Mach. Co., Paterson, N. J 
Wanted—Duplicate copies of American 
Machinist for July 2, July 23 or Aug. 6, 


1908. State price. Box 377, AMER. MACH. 
Wanted—A second-hand double disc grinder 


of the Gardner, Besly or other makes. Ad- 
vance Pump and Compressor Co., Battle 
Creek, Mich 


AMERICAN MACHINIST 


We are prepared to figure on all kinds of 
machine work; new machinery designed or 


improved Address Greenfield Steam Engine 
Works, Harrison, N. J. 

Special machinery and duplicate machine 
parts built to order; tools, jigs and experi- 


mental work: complete modern equipment. 
i; me 


MacCordy Mfg. Co., Amsterdam, 
Gray iron castings, medium to heavy; sat- 


guaranteed; attractive prices; 
chemical analysis. Write us, Tur- 
Machine Co., Turners Falls, Mass. 


isfaction 
mixed by 
ners Falls 


Men who operate grinding machines should 
read H. Darbyshire’s “Precision Grinding,” a 
$2 book that’s worth ten times that money to 
you. Hill Pub. Co., 505 Pearl St., New York. 


Wanted—-Draftsmen and engineers to in- 
troduce our new drafting instrument which is 
adapted for the vertical board; see advertise 
ment this issue Aw ihe Noyes Mfg. 
Co., Waynesboro, Pa 

Principal of large well known English En- 
gineering Works, desires to obtain sole agency 


ress 


tor some good specialty; highest trade and 
bank references; interviews solicited Box 
380, AMERICAN MACHINIST. 


Ice machinery wanted; second hand, com- 
plete for capacity 15 tons every 24 hours. 
Address with full particulars and price, F. O 
B. Steamer, Brooklyn, Produce Export Co., 
S7 Tenth Avenue, New York 

A large English firm of 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting agencies for machine tools of 
all kinds. Apply Box 189, AMER. MACHINIST. 

Wanted—Party with capital to join ad 
vertiser in establishing business for the man- 
ufacture of automatic machinery, or would 
consider established concern to undertake the 
manufacture of same. tox 364, AMER. MacH 


machine-tool im- 


good 


Machinery built to order and by contract; 
special parts made; gear cutting, automobile 
and pattern work, punch press and screw 
machine work, tools, dies, ete Blair Tool 
and Machine Works, West and Morris Sts., 
New York City. 

Our new up-to-date foundry, just com- 
pleted, equipped to make high-grade machin- 
ery castings; can take care of requirements 
of machinery builders and guarantee good 
work at attractive prices lextile Machine 


Works, Reading, Pa 

Draftsmen, engineers, learn automobile 
drafting and designing, including the latest 
European and American practice; the only 
field not overcrowded; instruction in class- 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 
56th Street. 

Planer hands—cC. Ashley, a planer hand, 
has written a book “Planer Kinks,” for prac 
tical planer men and every planer hand 
should get it: $1 postpaid Hill Pub. Co., 
505 Pearl St.. New York 

Salesmen, a paying side-line for you. We 


will allow a liberal commission for selling 
a new automatic hose-coupling of exceptional 
merit which we are placing on the market. 
This is a rare opportunity to substantialiy in- 


crease your income. Thos. H. Dallett Co., 
23d and York, Philadelphia 

We have a special proposition for a few 
bright, energetic mechanics, such as foremen, 


draftsmen or machinists in different sections 
of the country: no canvassing or selling of 
any kind, and, while not interfering with your 


regular work, pays wel! for the time taken; 
we want only practical men who can be de 
pended+ on to give the little time required 
each week; further particulars on application 


Box 102, AMERICAN MACHINIS1 
Technically educated, practical inventor 
and engineer of international! reputation, who 
has received several awards and been decor- 
ated by royalty for his productions is con 
stantly producing new and valuable inven 
tions and processes, embracing electrical, me 
chanical and chemical lines; furnished all 
ready for manufacturing; factory installed 
when desired; wishes to make additional con 
nections with manufacturers to 
market references exchanged tox 3158, 
AMERICAN MACHINIST 
Wanted—A small manufacturing concern 
making a cotton mill specialty, desiring to 
half interest to energetic partner; appli- 
l considered must be of proved 


ance to e 
value, at present being manufactured and 


responsible 


Sse. 


introduced into leading mills; no money will 
be put into patents, good wills, etc., and only 
into plant and machinery taken at a conser- 


vation figure; probable manufacture must be 
a gentleman and reference and experience ex- 
changed: location Massachusetts or New 
Hampshire Address Box 339, Amer. Macn. 

For European export trade; an American 
all-around expert machinist, with good busi- 
ness experience, since 5 years in Europe, go- 
ing from shop to shop, instructing working- 
men how to use American tools to fill ca- 
will do such 


pacity and how to tool them up; 
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work for several non competitive American 
tool manufacturers, either in connection with 
their agents, or indepnedently ; I would start 
the macuines, give al! needed instructions and 
such other information whicu will establis! 
a relation that will bring orders; am 40 years 
of age, conversing in 4 lading languages 


have spent 20 years in the best shops of 
America, know how to get along and make 
business friends here; the expenses, whic! 


are low compared to results, would be shared 
by the firms interested. Box 379, AM. Macu 


Situations Wanted 


Classification indicates present address o 
advertiser, nothing else. 
CONNECTICUT 

Screw machine foreman, 
wide experience and up to 
Sharpe automatic machines 
employed; go anywhere. “Dartt,"’ 

A designer of automatic and special ma 
chinery, labor saving tools and interchange 
able manufacturing; good inventive and ex 
ecutive ability; best references Box 367 
AMERICAN MACHINIST. 

Manager, desiring to make a change; so 
licits correspondence from companies manu 
facturing interchangeable parts; references 
and reasons for changing made known to 
those interested. Box 321, AMER. MACHINIS1 


wishes position 
date; Brown & 
preferred; now 
Am. M 


ILLINOIS 
Responsible position in steam turbine build 
ing; several years’ experience in England and 
America ; best of references. Box 350, AM. M 
INDIANA 
Cost accountant ; position by an experienced 
cost accountant, familiar with the best fac 
tory methods, the premium system used as 
an adjunct to the cost. Box 351, AM. Macu 
Experienced foundry superintendent and 
foreman on light and heavy machinery cast 


ings wishes to hear from parties wishing a 
practical and reliable man who will look 
after his employer's interests. Address Box 
371, AMERICAN MACHINIST. 


MASSACHUSETTS 
Machine shop foreman with record at re 
ducing costs and increasing output: can be at 


libérty Oct. 1. Box 361, AMER. MACHINIST 
Expert grinder, surface and_ universal, 
wishes position on work requiring special 
accuracy. Grinder, 19 Fruit St., Worcester, 
Mass 
MINNESOTA 
High grade tool and jig designer wishes 


position designing or as foreman of shop or 


tool room. Address Claude G. Holt, Minne 
apolis, Minn. 
NEW JERSEY 
Wanted—Responsible position by first-class 


practical mechanic, designer and executive; 
wide experience on special automatic ma 
chinery and tools; New York City or vi 
cinity. Box 369, AMERICAN MACHINIST. 


Wanted—Position as mechanical superin 
tendent by one who has made economy in the 


manufacture of machine parts a study and 
a practice; a designer of special machinery 
and devices and can handle men. Address 
Box 365, AMERICAN MACHINIST 


Wanted—Superintendency of factory of 
four to five hundred hands or assistant sup 
erintendency with large corporation, by a 
thorough up to date mechanic, executive and 
producer; 38 years of age; at present with 


one of the most progressive concerns of the 
country: I have a good position but want 
a better one than is liable to present itself 


where at present engaged. sox 366, Am. M 


NEW YORK 

Mechanical draftsman wishes position. Box 
370, AMERICAN MACHINIST 

Position as draftsman, 2 years’ experience 
tox 355, AMERICAN MACHINIST 

Wanted—A position as chief engineer, me 
chanical and electrical: can furnish the best 
of references by inquiries. Box 183, Am. M 

Designer on jigs, fixtures punch and die 
work: also familiar with machine tools, shop 
experience, graduated as mechanical engin 
eer. Box 375, AMERICAN MACHINIST 

Superintendent or general foreman wants 
position, first-class executive and mechanical 
ability ; automobile works preferred; best ref- 
erences Box 345, AMERICAN MACHINIST. 

Superintendent of a large boiler and engine 








works desires to change, and would be glad 
to correspond with a firm in this line of 
business. Box 354, AMERICAN MACHINIST. 


Superintendent or master mechanic; tech- 
nical and practical; ability in designes of 
special machinery and tools for interchange- 
able manufacture. Box 383, AMER. MacH. 


Wanted—Position as superintendent or 
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rks enginer by technical graduate having 
i charge of various departments in large 
ctrical company for number of years. Box 
8, AMERICAN MACHINIST 
Wanted—By all-around machinist, tool and 
maker, position as general foreman or 
sistant superintendent, competent designer 
labor saving machinery and devices Box 
\3, AMERICAN MACHINIST 
Mechanical draftsman; age 30; technical 
aduated; 12 years’ experience, automati« 
ichines, typewriters, torpedoes, cigar ma 
ines, jigs, fixtures, combination dies, patent 
iwings. Box 378, AMERICAN MACHINIST 
Patternmaker ; capable of taking charge or 
iciting work; 20 years’ experience on all 
isses of patternmaking, sweep work, green 
id dry sand a specialty acquainted with 
| modern methods where expediency and 
minished cost is necessary. Box 306, Am. M 





OHIO 

Position by a mechanic in every sense of 
term, as machine shop foreman, chief en 
gineer or master mechanic. Box 359, AM. M 
Wanted—First class foundry superinten 
ent for machine molding grey iron foundry 
50 tons capacity; the foundry is equipped 
a strictly up to date manner; no hand 
iding; only green men employed; appli 
int must be strictly temperate in habits, 
good character, aggressive and must pos- 
sess an abundance of executive ability; full 
knowledge of all molding macuines and best 
pplication of patterns is absolutely neces 
sary; give full particulars anu references; 
») cheap man need apply Address Box 376, 

AMERICAN MACHINIST 


PENNSYLVANIA 

Chief engineer of plant building heavy 
achinery and structural work wishes to 
lange tox 373, AMERICAN MACHINIST 
Manufacturers’ representative desires en 
gement in Pittsburg district; age 32; good 
pI rance; broad gauge; technical man but 
xperienced in shop as workman: superin 
endent and manager: accustomed to good 
sized propositions; prefer commission or sal 
vy and commission. 218 Locust St.. Avalon 
Penn 

Draftsman, graduated mechanical enginee! 
wants change; designing and redesigning 
special automatic machinery and machine 
tools, experimental work; shop experien: 
inalytical mind, quick to conceive idea and 
work it out mechanically prefer concern 
with modern methods; 34 years old Box 
‘68, AMERICAN MACHINIST 
Wanted—Position as advertising manager 
with manufacturing concern, preferably in 
mechanical field, by a woman with years of 
experience in that capacity and field, with 
irge, representative houses ; thoroughly 


ympetent to handle printing, illustrating and 





pDpesr 





the preparation of copy at present em 
ployed reasons for seeking change mad 
known to prospective employer Sox 103 


AMERICAN MACHINIST 


WISCONSIN 
Draftsmen, university graduate, married 
°S years old, with 5 years’ experience in 
steam turbines, boilers, governors and water 
ines, wishes position Box 333, Am. M 
Superintendent, general superintendent o1 
rks manager, desires @® change on accouat 
family’s health; exceptional forte as cost 
educer: references A-1 Address Box 342 
\MERICAN MACHINIST 
superintendent 


Factory successful in 


getting work out and reducing cost, desires 


sition as above: 10 years’ experience ht 
mg this line, also previous 10 years i 
i! experience in factories and engineering 
rks: small growing concern preferred. Box 
2, AMERICAN MACHINIST 


FOREIGN 











AMERICAN MACHINIST 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else 
CANADA 
Wanted—Several draftsmen with experi 
ence on tools and gages for interchangeable 
work ; address with full particulars as to ex 
perience, wages required, giving definite time 
as to commencing work. Ross Rifle Co., Que 
bec, Canada 
COLORADO 
Wanted—A thorough machinist and brass 
inisher for a manufacturing concern in Co 
orado; must have had experience in the man 
ufacture of valves; must be sober, indus 
trious, some business ability and give ref 
erence; good pay and permanent position to 
right man Address “X. Y. Z (mM. Macu 
CONNECTICUT 
Wanted—First-class all-around machinist 
or new and general repair work The New 
Machine Co., Danbury, Conn 
KENTUCKY 
Wanted—Business manager for machine 
shop, representing an investment of $100,000 
in a city of 175,000 inhabitants, located in 
Ohio desire man who can invest $10,000 
Address with references, “Manage Am. M 
MASSACHUSETTS 
Detailers and tracers wanted; salary $15 
per week; good opportunity fo the rigl 
men Box 362, AMERICAN MACHINIST 
NEW JERSEY 
Wanted—Foreman patternmaker; state ex 
perience. Box 352, AMERICAN MACHINIS1 
We have increased our plant and desire 
floor and vise hands for day work and lathe 
hands for night work. Good pay and steady 
work for good men Address or apply at 
Pond Machine Tool Co., Plainfield, N. J 
NEW b Ri 
Wanted—A pattern maker, married | 
orred McEwen Bros Wellsville. N. ¥ 
Wanted—An a iround machinist capable 
of making tools, etc., as assistant foreman 
Address E. G. Bernard Co., Troy 
Wanted—An experienced mechanical drafts 
man, one who can design as well as detail 
Address stating experience and salary ex 
pected tox 374, AMERICAN MACHINIST 
Wanted—A highly skilled lathe operator 
trained on lathes from 20 to 60 in. swing 
an extraordinary producer of good work only 
need apply ig wages to the right man. Ad 
felmont, N. Y 


re 


dress Clark Bros. Co 
Wanted—An expert pattern maker; Amer 


ican born and well educated vetween 26 and 





(>) 6vears of age to teach pattern making in 
an eastern technical school good salary 
Apply stating age, education and experien 


x 382, AMERICAN MACHINIST 





in detail to 
A large manutacturing oncern in the ma 
chinery line, wishes to employ a first-clas 








writer of business circular woklet and news 
paper advertising permanent position and 
good salary to the right man Box 312 


AMERICAN MACHINIS 


Mechanical enginee! wanted technica 
graduate, experienced in pipe fittings and 
millwright work: position in maintenance de 
partment of ‘arge manufacturing company n 


New York City; good prospects for man who 


an produce results; answer givng full pat 
ticulars as to age. ed ation, experience and 
salary expected. Box 344, AMI MAcCHINIS 
HI 
One foundry reman wanted wl s fa 


} 


ililar making gas engine WwW kk Box 357 
AMERICAN MACHINIST 





4, 


Foreman for department of from 30 to 50 
men on automatic and hand screw machines 
and turret lathes; large company in Ohio 
steady piace and good pay; state experience, 
give references and salary expected tox 
353, AMERICAN MACHINIS1 

Wanted—-Foreman, experienced in drafting, 
designing and making dies and tools for metal 
specialties and special machinery State age, 
experience, references and salary splendid 
opportunity for advancement to right man 


Box 324, Cincinnati, Ohio 





Wanted— Foreman, first-class experienced 
man for machine shop; one who has thorough 
knowledge of screw machines. milling ma 
chines and lathes; a man who progresses and 
keeps himself up to date: a hustler: to such 
we can offer a good salary and steady posi 
tion Apply with references. Box 358, Am. M 


PENNSYLVANIA 


Wanted—Foreman for gear cutting depart 
ment must have experience; apply with 
particulars to R. D. Nuttall! Co., Pittsburg, Pa 

on account of increased business we are 
constantly in need of high-grade planet 
lathe, and boring mill hands; also competent 
erectors, no labor troubles The Blaisdel 
Machinery C Bradford, Va 

Wanted— Superintendent for a brass and 
ron valve works, including pattern shop 
foundries and machine shop; man acquainted 
with the tools and operation involved in the 


work of the kind specified accustomed to 
handle men without friction and get results 
state age, experience and salary expected 


Box 356, AMERICAN MACHINIST 

Wanted—By leading automobile company 
f northeastern Pennsylvania, a hustler to 
take full charge of chassis and transmission 
department one who has had extensive ex 
perience in that line and must be a man 
who can turn out we rapidly and accur 
ately good opening for the right party 
state where now employed and give referenc: 
as to capabilities and general character, fron 
previous employers Box 32 AMER. Maci 











HODE ISLAND 
We are continually adding to our force ex 
perienced toolmakers, machinists and drafts 
men on special tools, fixtures and models foi 
light. high-grade machinery good wages and 
steady employment Apply to Taft-Pierce 
Mra. ¢ Woonsocket, R 





For Sale 


For Sale Foundry wood and iron ma 
chine shop Box 74 Albion N \ 

For Sale Iwo large Garvin hub machines 
for forming heavy work will sell cheap 


Schacht Mfg. Co., Cincinnati, O 

For Sale—Waltham watch too bench 
athe with attachments, also Scranton, me 
chanical-electrica orrespondence course. P 
J. MceConomy, Lancaster, Pa 





For Sale ren ime library covering com 
p the work of the engineer and machin 
ist: good as new yt S50: will sell for $15 


Address l M I 
For Sale—Cyclopedia for modern shop pra 
tice four volumes wound in green morocco 
ithe Practically new ost $18; will sel 
or $6 Address | N. O.. Box 425, Chi 

igo, I 


For Sale Sheet essemer steel 


Box 425, Chicago 


rages > ’ 


ri % and 1 sheets varying in size from 
24x86 in. to S6x8 In for further partic 
t'ars. address Tuttle & Bailey Mfg. Co.. &: 
North 10th St Brooklyn, N. ¥ 














Master mechanic; American, desires to Superintendent to take harge Lt we For Sale American turret lathe, 24 In 
ite on Pacific coast; now employed in South equipped factory in Cincinnati, O must b complete with counter shaft; Garvin screw 
Ameri erecting, manufacturing or mai ompetent to manufacture to accuracy small machine SO in. swing, ~ower feed: both ma 
ning, varied experience age 36 salary parts: all applications treated confidentia hines equipped with complete set of tools 
S200 Box 349, AMERICAN MACHINIST Box 360, AMERICAN MACHINIST Model Gas Engine Works, Peru, Indiana 
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NEW MACHINERY AND IMPROVED METHODS 








High Grade Driving Chains 
Keys and Cutters for the Woodruff Patent System of Keying 
Hand and Key-seat Milling Machines 


Our Hand Milling Machine cuts Key-ways automatically for the Woodruff Patent 
System of Keying and is also desirable for profiling, cam cutting, gear 
cutting, etc., as well as all regular hand milling operations 


THE WHITNEY MFG. COMPANY 


HARTFORD, CONN. 
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Abrasive Materials 

Abrasive Material Co., Phila., Pa. 

American Emery Wheel Co., 
Providence, R. I. ; 

Best & Co., L.. New York , 
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Co., Bridgeport, Conn. : 

Carborundum Co., Niagara Falls, 
. Y¥ 
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land, N. Y. 
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Pike Mfg. Co., Pike, N. H. 
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Waltham, Mass 
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Cleveland, O. : “ 

Ingersoll-Rand Co., New York. 
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Ingersoll-Rand Co., New York. 


Alundum 
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Arbor Presses 
Barnes Co., W. F. 
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Bartlett, E. E. 
Marshall & Iluschart 
Co., Chicago, Il. 4 
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Arbors 
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& John, Rock- 


. Boston, Mass. 
Machinery 
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Rochester, N.Y. 


Morse Twist Drill & Mach. Co., 

Skinner Chuck Co., New Britain, 
Conn 
New Bedford, Mass 

Union Twist Drill Co., Athol, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Arches, Boiler Door 

McLeod & Henry Co., Troy, N. Y. 


Architects 


Dodge & Day, Philadelphia, Pa. 
Seaver, John W., Cleveland, O. 


Barrels, Steel 

Cleveland Wire Spring Co., Cleve- 
land, O 

Lyon Metallic 


Mfg. Co., Aurora, 


Barrels, Tumbling 
Baird Machine Co., Oakville, Ct. 


Globe Machine & Stamping Co., 
Cleveland, Ohio 


Bars, Boring 

Beaman & Smith Co., Prov., R. IL. 

Cleveland Twist Drill Co., Cleve- 
land, O 

Elmes Engineering Works, Chas. 


F., Chicago, : 
Mathews, Hugh, Kansas City, Mo. 
Niles-Bement-l’ond Co., New York. 


Prentiss Tool & Supply Co., New 
York 
Underwood & Co., H. B., Phila- 


delphia, Pa 
Bearings, Ball and Roller 


Boston Gear Works, Norfolk 
Downs, Mass. 

Hyatt Roller Bearing Co., Har- 
rison, N. J. 

Standard Roller Bearing Co., 
Philadelphia, Pa. 

Belt Dressing 

Mfg. Co., Buffalo, 


Cling-Surface 
ey 


Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Rhoads & Sons, J. E., Phila., Pa. 

Shultz Belting Co., St. Louis, Mo. 

Belt Filler 

Rhoads & Sons, J. E., Phila., Pa. 

Schieren & Co., Chas. A., New 
York 

Shultz Belting Co., St. Louis, Mo. 

Belt Lacing Machine 

Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 


Belting, Leather 

Main Belting Co., Phila., Pa. 

Rhoads & Sons, J. E., Phila., Pa. 

Schieren & Co., Chas. A., New 
York 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
eago, Ill. 

Benches, Work 
Manufacturing Equipment & En- 
gineering Co., Boston, Mass. 
Bending Machinery, Hy- 

draulic 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Bending Machinery, Plate 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Wm., Phila- 
de!phia, Pa. 
Toledo Machine & Tool Co., To- 
ledo, Ohio 
Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 
Bending Machinery, 
Bertsch & Co., 
Ind 
Bethlehem Foundry & Mach. Co., 
South Bethlehem, Pa. 
Boynton & Plummer, 
Mass. 
Long & Allstatter Co., Hamilton, 
Ohio. 
Niles-Bement-Pond Co., New York. 


Inc., 


Power 


Cambridge City, 


Worcester, 


Sellers & Co., Inc., 'Wm., Phila- 
delphia, Pa. 
Swaine Mfg. Co., Fred J., St. 


Louis, Mo 
Bending Tools, Hand 
Estep & Dolan, Sandwich, III 
Wallace Supply Co., Chicago, III. 
Blanks, Nut and Screw 
Dyson & Sons, Jos., Cleveland, O. 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 
Blocks, Chains 
See Hoists, Hand. 
Blowers 
American Gas Furnace Co., New 
‘ork. 

Buffalo Forge Co., Buffalo, N. Y. 
Chicago Flexible Shaft Co., Chi- 
cago, Ill 
Garden City 

ill 
General Electric Co., New York. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 

York. 

Roth Brothers & Co., Chicago, Il. 
Sturtevant Co., B. F., Hyde Park, 
Mass 


Blue Print Machines 


Fan Co., Chicago, 


General Electric Co., New York. 

Keuffel & Esser Co., New York 

Blue Print Paper 

Keuffel & Esser Co.. New York 

Boilers 

Allis-Chalmers Co Milwaukee, 
Wis 


Struthers-Wells Co., 
Boiler Setting 
McLeod & Henry Co., Troy, N. Y. 
Bolt and Nut Machinery 
Acme Machry. Co., Cleveland, O. 
Boynton & Plummer, Worcester, 
Mass 
Brown Co., H. B 
ton, Conn 


Warren, Pa. 


East Hamp- 


Davis Machine Co., Ww. Poe 
Rochester, N 

Detrick & Harvey Mach. Co., Bal- 
timore, Md 

Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa 

aoe Machine Co., 
‘a 

Mummert, Wolf & Dixon Co., Han 
over, Pa 

National Machinery Co., Tiffin, 0 

Niles Bement-Pond Co., New York. 

Northern’ Electrical Mfg. Co., 
Madison, Wis. 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co., Inc., Wm., 
delphia, Pa. 


Waynesboro, 


Phila- 





| General Electric Co., New York. 





| Stow Mfg. Co., 


| Burke Electric Co, Erie, Pa. 


| Beaman & Smith Co., Prov., R. I. 


| Mass 
Lucas Mach. Tool Co., Cleveland, | 


Bolt and Nut Machinery 
—Continued. 

Standard Engineering Works, Ell- 
wood City, Pa. 4 2 
Vandyck Churchill Co., New York. 
Waterbury Farrel Fdry. & Mach. 

Co., Waterbury, Conn. 
Wells Bros Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Bolt Heads 
Lang Co., G. R., Meadville, Pa. 


Bolts, Coupling 


Cleveland Cap Screw Co., Cleve- 
land, O. i uN 
National-Acme Mfg. Co., Cleve- 


land, O. 
Bone for Case Hardening 


Rogers & Hubbard Co., Middle 
town, Conn. 


Books, Technical 

American School of Correspond- 
ence, Chicago, Ill. _ s : 

Henley Pub. Co., N. W., New 
York. a ‘ 

Hill Publishing Co., New York. 

Boosters 


Cc & C Electric Co., New York. 
Crocker - Wheeler Co., Ampere, 
N. J 


Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 





Boring and Drilling Ma- | 
chines, Horizontal | 


Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Boynton & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Fitchburg Machine Works, Fitch- 
burg, Mass 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Inc., Boston, 





Ohio. 
McCabe, J. J.. New York | 
Motch & Merryweather Machin- | 

ery Co., Cleveland, O | 
Newton Mach. Tool Works, Phila- 

delphia, Pa 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 

York. 
Sellers & Co., 

delphia, Pa. 





Inc., Wm., Phila- 


Binghamton, N Y.| 

Vandyck Churchill Co., New York. 

Whitcomb - Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Boring and Turning Mills, 
Vertical 


| American Tool Wks. Co., Cin., O. | 
| Baker Bros., Toledo, O. 


Baush Mach. Spring: | 
field. Mass. | 


Betts Mach. Co.. Wilmington, Del. | 


Tool Co., 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Colburn Mach. Tool Co., Frank- | 
lin, Pa. 


Gisholt Mach. Co., 


Harrington, 


Madison. Wis. 

Son & Co., Edwin, 
Philadelphia, Pa 

Hill, Clarke & Co., Inc., 
Mass. 

McCabe, J. J.. New York. 


Boston, | 


| Poole Co., J. Morton, Wilmington, 


| Prentiss Tool & Supply Co., New 


| 


| 
| 
Niles-Bement-Pond Co.. New York. | 
Del. 


ork. 

Ridgway Dynamo & Engine Co., 
Ridgway. Pa 

Sellers & Co., Inc., Wm., Phila- | 
delphia. Pa. 

Vandyck Churchill Co., New York. | 








Boring Tools 


Armstrong Bros. 
cago, Ill. 
Fairbanks Co., Springfield, O. 


Boxes, Tote 
Cleveland Wire Spring Co., Clev« 


Tool Co., Ch 


and, O. 
Lyon Metallic Mfg. Co., Aurora 
Ill. 


Brackets, Lamp 

Standard Welding Co., Cleveland 
Ohio. 

Brakes, Magnetic Friction 

Electric Controller & Supply Co 
Cleveland, O 

Brazing 

Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 


Brazing and Tempering 


Powders 
Phillips-Laffitte Phila., Pa 
Broaching Machines 
Harrington, Son & Co., 
Philadelphia, Pa. 
Lapointe Mach. Tool Co., Hudson 
Mass. 
Bulldozers 
National Machinery Co., Tiffin, © 
Niles-Bement-Pond Co., New York 
Prentiss Tool & Supply Co., New 
York. 


Co., 


Edwin 


Toledo Machine & Too! Co., To 
ledo, Ohio. 

Cabinets, Tool 

Armstrong Bros. Tool Co., Chi 


eago, Ill. 

Hammacher, 

New York. 

om Metallic Mfg. Co., Aurora, 
l 


Schlemmer & Co., 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Calipers 


Athol Mach. Co., Athol, Mass. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 
Se 4. FZ. 


sy Providence, 
I 


Starrett Co., L. S., Athol, 
Cams 


Bilgram, Hugo, Phila., Pa 
Boston Gear Works, 
Downs, Mass. 


Carborundum 
See Grinding Wheels. 


Mass 


Norfolk 


Case-Hardening 

Rogers & Hubbard Co., 
town, Conn. 

Cast Iron Brazing 

Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 

Castings, Brass and Bronze 

Lumen Bearing Co., Buffalo, N. Y 

Rowell Co., W. G., Bridgeport, Ct. 

Castings, Die Molded 

Franklin Mfg. Co., H. H., Syra- 
ecuse. N. Y. 

Berry & Parker, Erie, Pa 

Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro. Pa. 

Fairbanks Co., Springfield, O. 

Farrel Fdry. & Mach. Co., An 
_ sonia, Conn. 

Keystone Steel Casting Co., Ches- 
ter, Pa. 


Middle 


Manufacturers Fdry. Co., Water- 
bury, Conn. 
Poole Co.. J. Morton, Wilming 


_ton. Del. 
United Engineering & Fdry. Co., 
Pittsburg, Pa. : 


Castings, Steel 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach. 


Co., Birdsboro, Pa. 

Cammel, Laird & Co., New York. 

Cue & Co., Mfg. Co., St. Louis, 
MO. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 














Ch 


evi 


ora 


Line 


i mar 


vin 


on 


: ‘> 
ork 
iew 


September 5. 1997 AMERICAN MACHINIST 








Brown & Sharpe Mig. Co., 


Providence, R. I., U. S. A. 


We are constantly adding 
new tools that the 
machinist may be more 
thoroughly equipped 
for all varieties of work. 

















| Pocket 
Automatic 
Centre Punch., 














Spacing Attachment. 


NEW TOOL CIRCULAR 






















Steel Rules with Holder. 









WRITE FOR THE 






DESCRIBING THEM. 
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Continued 
Chicago, 


Steel 
Edwin R., 


Castings, 

Kent & Co., 
Il. 

Keystone Steel Casting Co., 
ter, Pa. 

Krupp (Thos 
New York 

Cement, Cast Steel 

Clark Cast Steel Cement 
Shelton, Conn. 


Centering Machines 
wepeey Mach. Co., Torrington, 


"C "iarke & Co., 
Mass. 

National Machine Co., The, 
ford, Conn 

Niles-Bement-Pond Co., 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Whiton Mach. Co., D. E., 
London, Conn. 

Centers, Planer 

Bartlett, E. E., Boston, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., 
Conn. 

Woodward & Powell 
Worcester, Mass. 


Chains, Driving 


Ches- 
Prosser & Son), 


Co., 


Inc., Boston, 
Hart 


New York. 
Hartford, 


New 


Hartford, 


Planer Co., 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Cullman Wheel Co., Chicago, Ill. 


Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Link-Belt Co., Philadelphia, Pa. 

Morse Chain Co., Ithaca, N. Y. 


Whitney Mfg. Co., Hartford, Ct. 

Chisels, cold 

Hammacher, Schlemmer & Co., 
New York 


Whitman & Barnes Mfg. Co., Chi- 
eago, Ill. 
Chucking Machines 


American Tool Wks. Co., Cin., O. 
Bardons & Oliver, Cleveland, O. 


Brown & Sharpe Mfg. Co., Provil- 
dence, R. I. 
Cleveland Automatic Machine 


Co., Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & ay a Mach. Co., 
Pawtucket, R. 

weener & A, Co., Cleveland, 
Ohio 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


.——S= 4 Co., T. R., Brook- 

yn, N. 

Brown & Co., R. H., New Haven, 
onn. 

Cleveland Twist Drill Co., Cleve- 
land, 

pt wn Chuck Co., Hartford, 
Conn. 

Goodell - Pratt Co., Greenfield, 
Mass. 

Grinkvist —_, Chuck Co., Jer- 
sey ( ty, 

Horton & Son I E., Windsor 


Locks, Conn. 
Jacobs Mfg. Co., Hartford, Conn. 
Modern Tool Co., Erie, Pa. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 
Conn. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 
ton, Del. 


Wells Bros. Co., Greenfield, Mass. 


Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E., New 
w L ondon. Conn. 
ey & Russell Mfg. Co., G - 
tield, Mass. - ae 
Chucks, Lathe 
Cushman Chuck Co., Hartford, 
Conn. 
Davis Machine’ (Co., Ww. Pes 


Roc hester N y 
Gisholt Mach. Co., Madison, Wis. 
Hoggson & Pettis’ Mfg. Co., New 
Haven, Conn. 
Horton ‘ Son Co., E., 
Locks, Conn. 
Niles-Bement-Pond Co. 
Skinner Chuck Co., 
U ‘ion ig 
nion Mfg. Co., New Britai a 
Whiton Mach. Co., D. BL. "New 
London, Conn. 


Windsor 


New York. 
New Britain, 





Chucks, Planer 


Bartlett, E. E., Boston, Mass. 
Niles-Bement-Pond Co., New York. 


Reed Co., Francis, Worcester, 
Mass 

Skinner Chuck Co., New Britain, 
Conn. 

Chucks, Split 

Hardinge Bros., Chicago, Ill. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Cireuit Breakers 

Wheeler Co., Ampere, 


Crocker - 
N. d. 
Electric Controller & Supply Co., 

Cleveland, O. 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 

Pittsburg, Pa. 


Clamps 


Billings & Spencer Co., Hartford, 
Conn. 

Hoggsen & Pettis Mfg. 
Haven, Conn. 

Wm. G., 


Co., New 
So. Norwalk, 


Athol, 


Le Count, 
Conn. 
Starrett Co., L. S., Mass. 


Clutches, Friction 


Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Cowanesque Valley Iron Wks., 
Cowanesque, Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 


Centre, Mass. 
Johnson Mach. Co., 


ford, Conn. 
Philadelphia, Pa. 


Link-Belt Co., 
New Haven Mfg. Co., New Haven, 


Carlyle, Hart- 


Conn. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 
Wood's Sons Co., T. B., Chambers- 
burg, Pa. 


Clatches, Magnetic 


Cutter Seataper Clutch Co., Mil 
waukee, 

Electric Gentroiter & Supply Co., 
Cleveland, O. 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Coils 


Standard Welding Co., 
Jhio. 


Cleveland, 


Compound, Pipe Joint 
Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 


Compressors, Air 


aa Cuecmers Co.., Milwaukee, 
Ww 

Blaisdell Machinery Co., Brad- 
ford, Pa. 

Blanchard Mach. Co., Cambridge, 
Mass. 


Bury Compressor Co., Erie, Pa. 

Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Clayton Air Compressor Works, 
New York. 

Costs & Co. Mfg. Co., St. Louits, 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Independent Pneu. Tool Co., Chi- 


cago, 
Ingersoll- Rand Co., New York. 
Sampson & Co., Geo. H., Boston, 


Mass. 

Spacke Machine (Co., 
dianapolis, Ind. 
Compressors, Gas 
Ingersoll-Rand Co., New York. 


F. W., In- 


Conduit, Interior 
Sprague Electric Co., 
Cones, Friction 


Evans Friction Cone Co., 
ton Centre, Mass. 


New York. 
New- 


Connecting Rods and Straps 

Bethlehem Steel Co., So. Beth- 
lehem. Pa. 

Standard Connecting Rod Co., 
Beaver Falls. Pa. 


Tindel-Morris Co., Eddystone, Pa. 


Contract Work 
Blanchard Mach. Co., 
ass. 
Skinner Ship Bldg. & Dry Dock 
Co.. Raltimore, Mad. 
Turner Mach. Co., Danbury, Ct. 


Cambridge, 





Controllers and Starters, 
Electric Motor 
Case Mfg. Co., Columbus, O. 


Crocker - Wheeler Co., Ampere, 
N. J. 


Cutler-Hammer Clutch Co., Mil- 
waukee. Wis. 

Electric Controller & Supply Co.. 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co.. 
Pittsburg, Pa. 


Automatic , 
Philadelphia, Pa. 


Conveyors, 
Link-Belt Co., 


Coping Machines 


Leas & Allstatter Co., Hamilton, 
Ohio 


Niles-Bement-Pond Co., New York. 
Corundum 


See Grinding Wheels. 


Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Counterbores 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. a1 


Slocomb Co., J. T., Prov., 
Starrett Co., L. S., Athol, Mass. 


Machinery 
Hartford, Conn. 


Counters, 
Veeder Mfg. Co., 


Countershafts 

Almond _“ Co., T. R., Brook- 
lyn, N. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Mossberg Wrench Co., Central 
Falls, R. I. : 

Norton Grinding Co., Worcester, 
Mass. 

Smith Countershaft Co., Boston, 


Mass. 


Countershafts, Friction 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Countershafts, Spced 
Changing 

Evans Friction Cone Co., Newton 
Centre. Mass. 

Gisholt Mach. Co., Madison, Wis. 


Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syra- 
cuse, # 


Couplers, Hose 
Ingersoll-Rand Co., New York. 


Couplings, Shaft 

Almond. Mfg. Co., T. R., Brook- 
lyn, N. ¥. : 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. Co., Cleve- 
land, O. 

Davis Machine Co. W. P 
Rochester, N. Y 

Electric Controller & Supply Co., 


Cleveland, 
Link-Belt Co., Philadel hia, Pa. 


Nicholson & Co., W. . Wilkes- 
Barre, Pa. 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sellers & Co., Inc., Wm., Phila- 

delphia, Pa. 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 
Wood's Sons Co., T. B., Cham- 
bersburg, Pa. 


Cranes 

Box & Co., Aifred, Phila., Pa. 

Brown Hoisting Mach. Co., Cieve- 
land, O. 

Byram & Co., Ine., Detroit. Mich. 

Case Mfg. Co., Columbus, O. 

Chicago Pneumatic Tool Co., Chi- 
cago, ° 

Chisholm & Mfg. Co., 
Cleveland, O. 

Cleveland Crane & Car Co., Wick- 

lite, O 


Crescent 
Pa 


Moore 


Oakmont, 
St. Louts, 


Forgings Co., 


Curtis & Co. Mfg. Co., 
0. 





Cranes—Contjnued. 

General Pneumatic Tool Co., Mor 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 

Nicholls, Wm. S., New York. 

Niles-Bement- Pond Co., New Yor 

Northern Engineering Works, D 
troit, Mich. 

Obermayer Co., S., Cincinnati, ( 

Pawling & Harnischfeger, Mi 
waukee, Wis. 

Sellers & Co., Wm., Phil 
delphia, Pa. 

United Engineering & Fdry. C 
Pittsburg, Pa. 

Vandyck Churchill Co., New York 

Yale & Towne Mfg. Co., Ne 
York. 


Crank Pin Turning Machine« 
Niles-Bement-Pond Co., New Yort 


Inc., 


Underwood & Co., H. B., Phils 
delphia, Pa. 

Cranx Shafts 

Bethlehem Steel Co., So. Bethle 
hem, Pa. 

Krupp (Thos. Prosser & Son) 
New York. 

Standard Connecting Rod Co 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa 


Crucibles 

Dixon Crucible Co., Joseph, Jer 
sey City, N. J. 

Obermayer’ Co., 8., Cincinnati, O 

Crushers 

Farrel Fdry. & Mach. Co., Anso 
nia, Conn. : 

Niles-Bement-Pond Co., New York 

Link-Belt Co., hiladelphia, Pa. 


Cupolas, and Ladles, Foun- 
dry 

Byram & Co., Inc., Detroit, Mich 

Obermayer Co., S., ‘Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 

Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., 
Il 


Chas. H., Chicago, 


Works, 
ass 


Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, O. 

Winkley Co., Detroit, Mich. 


i. 
Elliott Chemical Newton 


Cups, Grease 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinati, O. 


Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Becker- Brainard Milling Machine 
Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

Brown & Saeree Mfg. Co., Provi- 
dence, R. 

Cleveland Twist Drill Co, Cleve- 
land, O. 

Hardinge Bros., Chicago, III. 

=e & Knight Mfg. Co., New- 


rk, 
Ingersoll § Milling Mach. Co., Rock- 
d 


or 
Morse Twist Drill & Mach. Co., 

New Bedford, Mass. 
New York. 


Nash Company, Geo., 


a & Whitney Co., Hartford, 
on 
Resers “Works, Jno. M., Glouces- 


ter City, N. J. 
Standard Tool-Co., Cleveland, O. 
Union Twist Drill 


Co, Athol, 
Mass. 
Ward & Son, Edgar T., Boston, 
Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Cuatting-off Machines 


Armstrong Bros. Tool Co., Chi- 
eago, Ill. 
Bignall & Keeler Mfg. Co., Ed- 


wardsville, Ill. 

Brown & =a Mfg. Co., Provi- 
dence, R. 

Hill, Clarke te Co., 
Mass. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 


Inc., Boston, 


meee, Barnes & Co., Boston, 
as 
Puget & Whitney Co., Hartford, 


_— — Tool & Supply Co., New 


York. 
Tindel-Morris Co., Eddystone, Pa. 


Vandyck Churchill Co., New York 


—_ 
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LANDIS GRINDING MACHINES 


FOR AUTOMOBILE WORK. 








_  How’s that crank shaft of yours, is it up to the standard, could you use a better 
finished crank? Why not install a “LANDIS” and grind your cranks absolutely true 
and round, and note results. This machine is designed and built especially for crank 
shafts, and we can grind your cranks to a finish in one-half the time it is taking you 
now, not saying anything about the quality. The lathe can’t be mentioned in the same 
day with the “‘LANDIS” for finishing. 


This powerful little machine is a 
manufacturing tool and is suitable for 
grinding any straight or taper work with- 
in its range, an indispensable tool for 
automobile gas engine pistons. Note 
the compactness, the simplicity of con- 
struction, and think what a machine of 
this capacity will accomplish, weighing 
4000 Ibs. and having a wheel 18" x 2'4". 
Why it’s simply a revelation to see what 
this machine will do. Ask us for in- 
formation, ask us to have one of our ex- 
perts call, he will go over your line of 
work and tell you just what we can do. 


LANDIS TOOL CO., Waynesboro, Pa., U.S. A. 


AGENTS—W. E. Flanders, 309 Schofield Building, Cleveland, O0., and 933 Monadnock Block, Chicago Ill Walter H 
ter Co., 114 Liberty St.. New York . = Burton, Griffiths & Co London Schuchardt & Schutte, Berlin, Vienna, Stock 
holm, St. Petersburg Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan and Bilbao A. R. Williams Machinery Co 
Toronto Williams & Wilson, Montreal, Canada 
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Cuatting-off Tools 


Armstrong Bros. Tool Co., Chi- 
cago, 

Billings & Spencer Co., Hartford, 
Conn. 

Davis Machine Co., W. Ps 
Rochester, N. Y. 

Fairbanks Co., Springfield, O. 


Pischburg Machine Works, Fitch- 

burg, Mass. 
K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Western Tool & Mfg. Co., Spring- 
field, O. 

Diamond, Tools 

American Emery Whee! Co., Prov- 


idence, R. I. 
Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 
Dickinson, Thos. L., New York. 
Safety Emery Wheel Co., Spring- 
field, O. 


Dies, Sheet Metal 


American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Globe Machine & Stamping Co., 


Cleveland, Ohio 

Kent & Co., Edw. R., Chicago, Il. 

Mossberg Wrench Co., Central 
Falls, R. I 

Risdon Tool Works, Waterbury, 
Conn 

Swain Mfg. Co., Fred J., St 
Louis, Mo 

Toledo Machine & Tool Co., To 


ledo, Ohio 


Dies, Sub-Press 


Risdon Tool Works, 
Conn 


Sloan - Chace Mfg. 
N. 


Waterbury, 
Co., Newark, 
Waltham Machine Works, Wal- 
tham, Mass. 


Dies, Threading, Opening 


Boker & Co., Hermann, New York. 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Machine Co., 
Springfield, Vt. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 
Winkiey Co., Hartford, Conn. 


Drawing Boards and Tables 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Economy Drawing Table Co., To- 


ledo, O. 
Keuffel & Esser Co., New York. 
Mittineague Paper Co., Mittin- 
eague, Mass. 
Rich, J. & G., Phila., Pa. 


Drawing Materials 
Alteneder & Son, Theo., Philadel- 


phia, Pa 
Keuffel & Esser Co., New York. 
Mittineague waper Co., Mittin- 
eague, Mass. 
Rich, J. & G., Phila., Pa. 
“ee Supply Co., Scranton, 
a. 


Drafting Machines 


Universal Drafting Mach. Co., 
Cleveland, O. 
Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock- 


ford, Il. 

Boynton & Plummer, Worcester, 
lass. 

Goodell - Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rand Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

wien © Chace Mfg. Co., Newark, 

Drilling Machines, Boiler 

American Tool Wks. Co., Cin., O. 


Dallett Co., Thos. H., Phila., Pa. 

Bickford Drill & Tool Co., Cin- 
cinati, O 

Boynton & Plummer, Worcester, 
Mass. 





Drilling Machines, Boiler 


—Continued. 
Foote-Burt Co., The, 
Ingersoll-Rand Co., 
Niles-Bement-Pond Co., 
Prentice Bros. Co., 

Mass. 


Cleveland, O. 
New York. 
New York. 
Worcester, 


Drilling Machines, Electric 

Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Dallett Co., Thos. H., Phila., Pa. 

Independent Pneumatic Tool Co., 
Chicago, Il. 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cin- 
cinati, O. 

Foote-Burt Co., The, Cleveland, 
Ohio. 


Fosdick Mach. Tool Co., Cin., O. 

Hardinge Bros., Chicago, Ill. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., 


Mass. 
Marshall & Huschart Machry. Co., 


Chicago, IIl. 
McCabe, J. J., New York. 
Moline, Ill. 


Moline Tool Co., 
National Machine Co., The, Hart 


ford, Conn. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Inc., Boston, 


Prentice Bros. Co., Worcester, 
Mass. : 

Prentiss Tool & Supply Co., New 
York. 

Reed Co Francis, Worcester, 
Mass. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Taylor & Fenn Co., Hartford, Ct. 

Drilling Machines, Port- 
able 

Cincinnati Elec. Tool Co,, Cin., O. 

Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Dallett Co., Thos. H., Phila., Pa. 
Hisey-Wolf Mach. Co., Cin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
Stow Mfg. Co., Binghamton, N. Y. 
U. S. Electrical Tool Co., Cincin- 
nati, O. 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, O. 

Bickford Drill & Tool Co., Cin- 
cinnati, O 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Dreses Mach. Tool Co., Cin., 

—— Machine Works, Fiteh- 
burg, Mass. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, oO. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, cutee & Co., Inc., Boston, 


Ma 

Marshall & Huschart Machry. Co., 
Chicago, Il. 

McCabe, J. J.. New York. 

Morris Foundry Co., Jno. B., Cin- 
cinati, O. 

Mueller Mach. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., 
York. 

Sellers & Co., Wm., 
delphia, Pa. 

Vandyck Churchill! Co., 


New 
Phila- 
New York. 


Inc., 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 

American Tool Wks. Co., Cin., O 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, I. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 
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Drilling Machines, Upright 
—Continued. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, : 

Davis Machine Co. W. P., 


Rochester, N. 
Fosdick Mach. Tool Co., Cin., O. 
Foote-Burt Co., Cleveland, O. 
Gould & Eberhardt, Newark, N. J. 
Harrington, Son Co., Edwin, 
ny ~~ Wy Pa 
right Mfg. Co., Hart- 


Henry & V 
ford, Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Hoefer Mfg. Co., + Ill. 

Kern Mac ine Tool Co., Cincin- 
nati, O. 

Knight Machry. Co., W. B., St. 
Louis, Mo. 


Marshal! & Huschart Machry Co., 
Chicago, Ill. 
McCabe, J. J., New York. 


Mechanics Machine Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

National Machine Co., The, Hart- 
ford, Conn. 


New Haven Mfg. Co., New Haven, 
Conn. J 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Prentice Bros. Co., 


Mass. B 
Prentiss Tool & Supply Co., New 
York. 


Worcester, 


Reed Co., Francis, Worcester, 
Mass. 

Robertson Mfg. Co., Buffalo, 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Sibley Machine Tool Co., South 
Bend, Ind. 
Slate apenas Co., Dwight, Hart- 
ford, 
Sloan & ys Mfg. Co., Newark, 
Taylor 


& Fenn Co., Hartford, 
Conn 


Vandyck Churchill Co., New York. 

Wells Bros. Co., Greenfield, Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Drills, Center 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Prov., R. I. 

Standard Tool Co., Cleveland, O. 


Drills, Hand 

Cincinnati Electrical Tool Co., 
Cincinnati, O. | 

Clark, Jr., Elec. Co., Ine., James, 


Louisville, Ky. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Dallett Co., Thos. H., Phila., Pa. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
J. §. Blectrical Tool Co., Cin- 
cinnati, O. 


Drills, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 


eago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, 

Clayton Air Compressor Works, 
New York. 

Dallett Co., Thos. H., Phila., Pa. 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 


Independent Pneu. Tool Co., 
Chicago, Ill. 
Ingersoll-Rand Co., New York 


Niles-Bement-Pond Co.; New York. 
Drills, Rail 


Foote-Burt Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Standard Tool Co., Cleveland, O. 
Drills, Ratchet 


Armstrong Bros. Tool Co., Chi- 
cago, . 

— & Spencer Co., Hartford, 
Co 

Clark, e Elec. Co., Inc., James, 
Louisville. Kv. 

Hisey-Wolf Mach. Co., Cin., O 


Buffalo, N. Y. 
Meriden, Conn. 
Hartford, 


Keystone Mfg. Co., 
Parker Co., Chas., 
Pratt & Whitney Co., 
Conn. 
Rogers Works, John M., Glouces- 
ter City, N. J. 
Standard Too! Co., Cleveland, O. 





Drills, Rock 
Ingersoll-Rand Co., New York. 


Northern Electrical Mfg. Cc 
Madison, Wis. 
Drill Speeder 
Providenc: 


Graham Mfg. Co., 
=. 3 


Drying Apparatus 

Sturtevant Co., B. F., Hyde Park 
Mass. 

Dynamos 

Allis-Chalmers Co., 
Wi ; 

Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 

Crocker - Wheeler Co., Ampers 
J 


Milwauk: 


General Electric Co., New York 

Jantz & Leist Elec. Co., Cin., O 

Northern Elec. Mfg. Co., Madi 
son, Wis. 

Ridgway Dynamo & Engine Co 
Ridgway, Pa. 


Roth bres. & Co., Chicago, Ill. 
Sprague Elec. Co., New York. 
svprmovent Co., B. F., Hyde Park 


Triumph Electric Co., Cincin., O 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrical Supplies 

Allis-Chalmers Co., 
vis. 

Clark, Jr., Elec. Co., 
Louisville, Ky. 
Cutler-Hammer Clutch Co., 

waukee, Wis. 
Electric Controller & Supply Co., 
Cleveland, O. 
Generai Electric Co., New York 
Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mfg. Co., Madi 
son, Wis. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Elec. Co., New York. 
Triumph Electric Co., Cincin., O. 
a Elec. Mfg. Co., St. Louis, 


Milwaukee 
James, 


Mil 


Inc., 


o. 

Weston Elec. Instrument Co., 
Newark, N. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrically Driven Tools 


and Machinery 
American Tool Wks. Co., Cin., O. 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 
Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
Cogpesnt Forgings Co., Oakmont, 
‘a 


Electric Controller & Supply Co., 
Cleveland, O. 
Hisey-Wolf Mach. Co., Cincin., O. 


Lincoln Motor Wks. Co., Cleve- 
land, O. 

Roth Bros. & Co., Chicago, III. 

U. 8S. Electrica! Tool Co., Cincin- 
nati, O. 

Elevators 

se Tag Blevator Co., Phila- 

— Pa. 
Bare ngton, Son & Co., Edwin, 


Philadelphia, Pa. 
Link-Belt Co., Philadelphia, Pa. 
Morse, Williams & Co., Phila., Pa. 
Emery Wheels 
See Grinding Wheels. 
Emery Wheel Dressers 
American Emery Wheel Co., Prov- 
idence, R. I. 
Bay State Stamping Co., Worces- 
ter, Mass. 
Desmond-Stephan Mfg. Co., Ur- 


na, 
Diamond Saw & Stamping Works, 
Buffalo, N. Y. 
Dickinson, Thos. L., New York. 
International Specialty Co., De- 
troit, Mich. 
Safety Emery Wheel Co., Spring- 
field, O. 
Standard Tool Co.,.Cleveland, O. 
Vitrified Wheel Co., Westfield, 


Mass. 
Wrigley Co., Thos., Chicago, Il. 
Enclosures, Tool-room 
Hart & Cooley Co., New Britain, 
Conn. 
Merritt & Co., Philadelphia, Pa. 


Engineering Appliances 
Crosby Steam Gage & Valve Co., 


Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Williams Valve Co., D. T., Cin- 
cinati, O. 

Engineers, Mechanical and 
Electrical 


Co., 


x. d. 
Dodge & Day, Philadelphia, Pa. 
Merritt, Jos., Hartford, Conn. 
Seaver, John W., Cleveland, O. 


Crgsae - Wheeler Ampere, 
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sl Determining Cam Angles of Pratt & Whitney Automatics by Cal- 
culation or Graphically to Give Desired Feeds per Turn of Spindle 
k 
BY C. L. GOODRICH} AND F STANLEY + 
| A. 
. . {- 4 ‘ . A. S A! ! 
ere 
ork In the camming of automatic screw through the spindle and open a d clo mav be of llustra last 
La nachines it is important that the preger the spring collet wh 9 stock. | ind slow feed driving mot \ 
ates of feed for the various toois to ve the general view, Fig \ S Ws t es ‘ shatt iT ling a 
Co sed in the production of the work in of the line of automatics made by this firm rapid moven nt of the : d tools 
nd should be determined, and the cams the various cams as Ww: nt " latt ot tting and a 
ark hen laid out to give these desired feeds, ling dogs are all repre 1 in position, slow 1 tK | g act ( g opera 
=e | ; f , } 
oO nich may be expressed convenientiy in th form of m S¢ { ( ‘ f tic | low t10OT op 
Co thousandths of an neh per turn oO! miliar to all readers t | tl planetary Ss fl 
spindle. the eine keved t worm 
. “ys ‘ \ls ‘ =a ‘ ‘ 3 ‘ ‘ 
kee Considering for example the Pratt. & 1HE Ul ‘ HAN N " f ‘ ratchet L, w rcked 
n Whitney automatic, illustrations of which rep Driv! by pawl during the slow 1 on, th 
presented in the accompanying en t may be of interest at tl point b clut ‘ throw giving 
Mi! ° f j ly o 
the q pee lriving 
Co 1 1) 1 t disk at the 
ork ‘ d « ft jrut ft control 
adi ( ‘ go t tch to be 
one p d g | proper in 
. , lit ce nor lly eld out 
is 7 « latch O \ engages 
uis, t 
Wi ] ‘ ring Ss ! When 
Co ; 
rl t ed by i¢ | logs on 
om , ling disk, wedg causes 
ols lat ( tt d releas rod 
‘ 1 by t rit to t 
\\ ‘ ) t 
oO. . , , 
Co., cht. throwing in the clutc! The next 
nes, dog disk juses t pring-act 
tec be wn back, releasing th 
nt, : 
t un owing the lat O to drop 
-0., into r posit ‘ d l 
O. Or 
‘ve- 
\ ! f fast to slow m 
t t S l of this 
*in- ‘ 
twpoe of 1 } hit t t he ratios 
‘ re led 1 ) ne yt gears 
ila- 
la ‘ m du planetary 
rin, ; | : et] th the s 
1 ot t d pull the coun 
Pa. ’ ’ f ‘ 
t ft drun iving the 
sp Il spe | re i wid 1 et ot 
hetw haf d spindle 
ov- 
| go ingles a 
es- t + tor t y 
Ur- } ] nt nalhle 
ks, \ sk t t of 
" 1] 1 ’ 
1 | cing 
De- ‘ | t ile 
ng- P n 
] t ‘ yl o tor 
1d, FIG. I. PRATT & WHITNEY AUTOMATIC SCREW MACHID N ( f lisk 
il. te t fting 
; , , , , , , ‘ d hel ws 
i gravings, we have for the operation ott f llv taking t mming d 
0, , ‘ 1. 
We } pret chid ] ] t r ] t a ‘ ot a ns 
different cutting tools the turret-siid Is,-to call p l 
lrum and its cams at the right hand end king m¢ inisn “ n Fig. 2,as ™* ! 
0., of the machine for actuating the turret s drawing shows t ding blocks that |} i N ‘ 
, , ‘ 4 . , f 4 iru 
oO tools. and the cam disk near t enter operated by t drum at the lett . ‘ cgrum, 
In- : of the drum shaft for moving the cross Fig. 1 for contr « the stock feed and ‘ featur ' ma 
nd ' slide which carries the torming ind cut huck action, 4 being the blo k t \ then 
. . oided et neider now the et} 
ting-off tools The drum at the left car- moves feed t ib t d fro, and C the voided. | ’ method 
1 ot MMe 


ee 


vo 





ries the cams which feed the bar of stock 
*Copyrighted, 1907, by Hill Publishing Co 
Department foreman, Pratt & Whitney Co 
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yore in the third hole, and a finishi 
nterbore in the fourth or last hole. In matters 


lition to the length of cutting feed re 


red for each tool we will add % inch 48 inche 


each case for safety, and to allow for ured ar 
ght modifications in the character of by the 


piece, thus making it possible for the spaces, : 


w feed to start into action as each too! dressing 


shes a point ' inch away from the cutting 








ference of the dru 
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ng ting and indexing cams we can simplify « 
by taking from the total circum Now, 


s, the amount of space as meas 
und the drum periphery utilized f 
50-degree cams, the eight roll t 
und eight '%4-inch flats formed by 

off the forward ends of the four i 


m, which measures say, ward movements to « 


and l 


as there are four forward and back 


; ‘Tt S 


mplete the cycle of 


operations, the total turret travel to and 


ro may be represented by a quantity equal 
o8 & distance i to /, or 8 & 2'4 inches 
18 inches. According to the table giv 


; if tools to be used, 


f th 2 7/16 inches of turret travel is required 


cams and the rear ends of the 2 





ial starting point of its cut. A schedule four indexing cams to obviate wear of the in the « ng operations; the distance 
Ist hole. Starting tool, 0.004" feed deep + \" allowance ‘ trom to / being 15¢ inches the total in 
2nd hole. yq twist drill 0.005" feed +2 deep allowance 3 de xing tt j ely I fy 
3rd hole. Rough counterbore, 0.010" feed 4, deep allowance =m . . ’ , 4 8 
ith hole. Finish counterbore, 0.015" feed 43" deep allowance ig che It t Is ( which we 
Finish counterbore, 0.005" feed .."" for bottom cf cut ' , , 
' nave tak p ( g t total travel 
Combined length of feed of all tools fs ; 1 nust be de 
TABLE 1 TOOL FEEDS FOR WORK SHOWN IN FIG. 6 du 7/1 ( ‘ iving 9 1/16 
tool f ls may now be laid If $ c cornet Ihe dis t rig. 5 ! - ( \ egres 
bl W | isa eady Stated 2 ~ s cal \ ad gel 
I 2 et forward t t npor vy taken f p leul ( 1! 
of x and for bringing it b regrenention aad eral drum 
po \ xing ym s \ vel of t \ t qual 
gles =O erees wit h r Hy , . ‘ ; Eg” ‘ ' ‘ orees e 
the d g rally sed S he dis 0 S 
+ } ’ ’ 
S 9 s exceeded few roll l | diam 
55 Q Tee | y \ n . we 
= ate 
ij ‘ 
P ' wo NE) /) 
a 
Hj | M_.." ) 
aid f — 2 
foal i. j ' \ a 
oat he 
VV) 525 
Ee tee | \ i K 
\\ ; 
} | \ \\ | ) | 
{ bh Weo te hy | | = 
4 Naa | 
ae \ ) " ' f 
a mf ] | L "a ! j 
| = 
° Oe a ‘a 
¢ ; 
3° fe | . 
s ‘ 
4 | 
nd > 
3 FEI MOTION 1 t \l 
iximum limit, while it is : con lent an no w ft t perip listan ccupied 
ecess d op below 30 degre Suit to ss ne dista ing i p ( S | cost 
ivel of t t ret slid W the truc length I cant {f so degrees or 10 inches 1.3 
g (from to Fig. s) shoul [hat is, we can ass f ment 13 11 he eight inch flats on the 
rally be much greater than 20 feet that the roll is of infinitel nall diamete ends of the cam 21 peripheral 
ninute s depending, howev s travel then being simply from li t ( Dp utilized in t fashion Che 
the s1 f machine and tools used l Now if we increase th dia ircumf f the drum, 48 
rate of travel with the work revoly to 14% inches we ( ext 1 tl it i "7 13 inches 2 
s stated abov it 250 turns per 1 “ ; 
atec a €, at 250 , lst tool Travel of turret, 0.250" at 0.004 feed per revolutior 62.5 re 
would be equivalent to 240 inches for 2d tox Travel of turret, 0.9375" at 0.005 feed per revolution = 187.5 rev 
’ ’ x1 = tor rravel of turret, 0,625" at 0.010 feed per revolution 62 5 rey 
50 Iirns I the spindle or 0.90 in ) 4th tool Ist part of trave f turret, 0.5937" at 0.015 feed per revolution 3] re\ 
Sotion £58, aw - — cd 2nd | irt of trave f turret, 0.0812 it 0.005 feed per revolution 6.2 rey 
While the indexing ; Indexing. Travel of turret, 6.5 at0.04 feed per revolution 162.5 rev 
fast speed of the cam drum 
’ . 9 ‘ ° 1 Total number of revolutions necessar 20 
IS desirabD in the cases OF aii t ‘ ae -_ : oe 
, 1 , TABLE 2 SPINDLE REVOLUTIONS REQUIRED IN MAKING 
movements tor which cams have t . aia ies , 
; ; PIECE SHOWN IN FIG. 6 
gured to state the feed per turn of 
nal t its qu valent at Siow im-snatt ends oft the <~o g itt entiv to l ke 25 1 < perip eral space 
Wit feed motion having a ratio verlap the tual 1 travel, and att yn the drum ava e for the cams whose 
24 to 1 this means that the indexing same time we increase the working space ang! have to b ymputed 
ment of 0.96 inch per turn when ex between the cams to allow the roll to pass 
( N HE ( ING AND INDEXING 


ssed at the slow cam-shaft rate would — through 


} sa | hy neh ‘ r 
0.00 divided DY 24 0.04 : p cams ar 


distance 


ul 


ur calc 


As these roll spaces between the 
e later taken into consideration in 
ulations for determining the actual 


around the periphery ot the d 


How THE Drum Surrace Is UTILIzep consumed by the 50-degree cams, we can 


3efore figuring the angles for tl 


he cut disregard altogether the 


he portions of these 


CaM ANGLI 
We have now this space of 25.39 inches 
neasured lengthwise of the cam drum sur 
face to utilize for the cutting and index 


ing cams [he next thing to determine ts 








258 
the number of rev tions of spind ré 
quired for the several operatiotr n the 
piece of work This is calculate s b 
ow from the data in Table 2 


find 


of drum periphery available for 


that for the 25.39 inches 


[hus we 


to be figured, the spindle should 


521 turns, or 20.5 turns for each inch of 
cam drum spac« [his spindle velocity 
per inch of drum space will be approx- 


imated very closely by 


countershaft a 10-inch drivi 


the spindle and a 6-inch pull 


the feed motion In a subsequent article 
the question of spindle and feed-pulley 
ratios may be discussed more fully 
Knowing the feed per revolution for 
each tool, we find the angle for the cam 
for that tool by multiplying the rate of 


1 P . 
Wil ch vives re tangent oft 


feed by 20.5 


the desired angk 
| he ingle s tor the various ims ar¢ 
then as follows 
lst to 0 004" feed 20.5 0.082 tangent 
4° 42 
2 tool 0.005" feed 20.5 0.1025 tangent of 
51 
toc 0.010" feed 20.5 0.205 ingent I 
11° 36 
4th t 0.015" feed 20.5 0.3075 tangent of 
17 } 
ith t 0 005" feed 40.5 0.1025 tangent of 
5° 51 
indexing. 0,04" feed 20.5 = 0.82 tangent of 
39° 21 
rABLE ; CUTTING AND INDEXING 
CAM ANGLES 
lhe angles having been det 1, tl 


etermined, the 


cam laid out on the full-size 


may now b 


drawing, a space n, Fig. 5, equal to the 


diameter plus inch clearance 


between the adjacent cams, and the flats 
f '4-inch which prevent wearing of the 
cam corners being left on the working 
nds of each cam \ layout of these cams 
t larger scale (about actual size) 1s 
presented in Fig. 7, and in ths drawing 
the angles of the cams are all shown 
While thes¢ neles are given n deg ( 

and minutes, the nearest half deers s 
ufhiciently close in practice. It may be of 


interest at this point, before considering 


the forming and cut-off cams, to sh 
grammatically how the cam drum surface: 


is divided among the various cat 


have just been laid out. For this purpos 


Figs. 8 to 12 inclusive have been drawn 
though of rse such diagrams would 
not be actually used in t working 
of the camming problem 
[he portions of the 50-degree cams used 
the foregoing calculations are her 
shown transferred below to the similar 


drum surface in Fig. 8, 
, 
triangies 


order sh 


when arranged in the wn in Fig 
9 indicate the forward and backward 
movement of the turret due to that por 


tion of the so-degree cams which entered 


into the previous calculation, giving 9 1/16 


inches. The 18-irch vertical line on which 
this 9 1/16 inch travel is laid off rep 
resents the total travel of the turret back 


lines t and 7 or 8 


the 8 15/16 


and forth between the 


2% inches. Hence inch 


portion of that line represents that amount 
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f turret travel due to the cutting and in- 
ex cams Fig. 10 is drawn to double 
e scale of the other diagrams to show 
nore clearly the flats and roll spaces. 
igs. II and 12 show the eight roll spaces 


ind the cam flats added to the peripheral 


m i] n 
} 


+S r 4 
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cams may be obtained without referen 
to tables of trigonometrical functions. A 
though this method of finding the angle 
prefer tl 
t i 


hint 


is very convenient, many will 


method given below which does n 


volve the use of trigonometry \ 
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distance utilized by the 50-degree cams, this is given in Fig. 9. Say we draw a 
nd the latter sketch indicates the amount — perpendicular line 4, Fig 13, on the draw- 


of drum space actually left for the cutting 


cams and the index cams, which has pre 
viously been found to be 25.39 inches 
“AM ANGLES GRAPHICALLY 


FINDING THE ¢ 


If preferred, the angles of the various 


ing board 9 1/16 inches long, representing 


the to-and-fro travel between lines i and / 
by 50-degree cams, then draw a horizontal 
base line B, to which we draw a line C 
from the top of the vertical line forming 


an angle of 50 degrees with the horizontal 
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larger, thus minimizing the possibility of 
error in scaling the lines and measuring 
the angle 


[HE ForMING AND CutTtiNGc-OFrF CAMS 


Returning now to the forming and cut- 
ting-off cams, Fig. 5 shows these mem- 
bers laid out on the opposite sides of their 
disk The tool the 
neck and fillet at the rear of the piece 
Fig. 6 and fed at about 0.002 
inch per revolution, the operation being 
performed at the same time as the drilling 
We found that the spindle makes 


20.5 inch of turret- 


forming cuts down 


should be 


have 
revolutions to every 
slide drum travel, and this means that in 
inch or 0.125 


a forming 
inch at 


62'4 revolutions, which 


movement of % 


0.002 inch per turn, we require 


1S equivalent prac 








tically to 3 inches of drum travel. L 
off the drum 7, we 
run the radial lines indicated to the center 
of the cam disk to define the limits of the 
In drawing the working 


iying 


fnis amount on can 


forming cam o 
edge of the cam we strike a curve giving 
a throw somewhat greater than '%& inch, 
according to the location of the pivot on 
which the cross-slide operating arms are 
Thus, if the end of the 
rocker arm is 4% the length of th 
that for 


advance of the cam slide the lower end of 


voted upper 
PI 


lower, 


it means practically every 0.001 


the arm must move outward about 0.0013 
inch 


The forming movement of 0.125 


requires then a cam throw of 0.1625 


inch 


In cutting off the completed work a feed 
of about 0.0025 inch per revolution will be 
suitable. If the metal 


the 
plus a reasonable amount clearance, 


thickness of 
for 
the 
make 50 revolutions during the operation; 


etc., is equal to % inch, work will 
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at 20.5 revolutions of the spindle per inch 
of turret-slide drum travel the travel of 
the drum during the operation of the cut- 
off cams will be approximately 2% inches 
This operation commence at or 
slightly before the completion of the finish 
counterboring as shown in Fig. 5, where 
the cut-off cam fp is drawn in on its side 
of the disk in the manner as the 
forming cam just With the 
cam slide levers pivoted at the point men 
tioned in the forming 
cam the cut-off movement of % inch will 
of about 0.166 inch 
that the turret-slide 
must have sufficient space between 


may 


Same 
described 


connection with 


require a cam throw 


It will be obvious 
drum 
the 


ompleted 


points where the cut-off operation is 


yperation 


CX prec 
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A Large German Hydraulic 
Plate Shear 


By Frank C. PERKINS. 


The accompany illustration shows the 
construction of a new heavy hydraulic 
plate shear recently constructed for a larg 
plate rolling mill in the Rhenish-West 
phalian manufacturing district for shear 
ing plates up to two inches in thickness 
and 14 feet in maximum breadth. It is 
claimed that it will cut any thickness of 
plate up to its capacity with a 

n of power proportionate to the work 


consump 








x 


—$___. 


=i 


FINDING CAM ANGLES, AND ROLL SPACE 


feed of the stock 
chuck on the 


is indicated clearly 


opening of the chuck, th« 
and the locking up of the 
work 


in Fig. 5 


Chis distance 
In putting the cams on the turret-slide 
drum the correct starting position for the 
easily located by 


locking-up cam 


squar 
on the 


first cam can be 
ing across from the 
chucking drum which cam must close 

chuck tight before the first tool is brought 
quite into working position. Where a stop 
hole in the turret the 


is used in the first 


stop cam on the drum is so located rela- 
tively to the chucking 
the stop to its extreme forward position 
just before the stock is fed completely out 


and the chuck closed 


cams as to bring 





An interesting item in connection with 
copper is that there are 60,000,000 atoms 
in one cubic inch of this metal, according 
an English scientist 


to the calculations of 


FIG. I5 


The work can be done with any one of 
fifteen different degrees of pressure, the 
accumulator load, however, remaining the 
same. 

It should be stated that 
hydraulic plate shears hitherto used have 
the disadvantage of having only one pres 
sure 
fact, the 
ways be used whether the plates to be 


most of the 


chamber In consequence of th 


same quantity of water must al 


have the minimum or maximum thickness 
Thus 


water is 


for which the shear is constructed 


a large quantity of pressure 
wasted, especially when shears which are 
constructed for plates of large dimensions 
for cutting thinner 


Efforts have been made to remov: 


are used principally 
plates 
this defect by diminishing the load of the 
accumulators where the condi 
tions permit. A simple dividing of th 
pressure chamber has also been tried, but 
the graduations obtained are too wide. or 


working 
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change of pressure requires so mu sessing their disadvantages. For break paratus 


ie. that it is generally not effected when ages are said to be absolutely impossible as__ possible so that low moving cranes 
juired. In this new German shear the an inadvertent, excessive application of can travel over it n order to prevent the 
ter is supplied through an accumulator. power is impossible. Furthermore, the’ wor from ] ll 
means of but four pressure cylinders, knife carriage and knife can be guided operated 


teen different pressures can be obtained. back from any hight to the original posi nent each member of which can be 


t slipping, a hydraulically 
three-fold holding-down arrang 

l separately or all simulteneously, 
ed over the range. f plate th the lowest consumption of is fitted in front of tl live At tl 


-y are, as nearly as possible, equally tion. If it is desired to cut any thickness yperated set 
7 2 . b I 


1¢ 



































A LARGE GERMAN HYDRAULIC PLATE SHEAR 


Che machine was constructed at Kalk 
Cologne, at the Kalker Werkzeug- 
aschinenfabrik of Breuer, Schumacher ir h the squaring plates 
aschinentabdrik oO! reuer, Schumacher! ing with the t In quaring plates, 
* Company, a. c. In regard to the con the machine is oper: in the usual eparate the shearin ympletely from 
imption of power in relation to the work- ner the he mplete machine with 
ng resistance it compares favorably with There are other features of imu] r \ h ut 200 


trically driven machines, without pos sign ‘or example, t! 
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Dirty Shops and Clean Shops— St. James place, Brooklyn, is the other 





S I - T Is on It is entirely different. It has large, 
ome nteresting ools clean windows on three sides, the benches 
by EA Dee are scrubbed clean, the machine tools in 

use are kept bright and those not in use 

Some machinists apt to imagine if are covered to keep dust off them 

a shop is clean it is because there is no Cleanliness is not. the nly feature 
work done in it This is all wrong. I worthy of notice in this shop. The class 
visited two shops recently; one was the of work done requires the highest. skill, 
ideal old-fashioned kind with filthy win- and men possessed of this quality are not 


dows through which the poor light strug- only high priced but difficult to obtain in 














FIG. I. A SMALL PLANER 
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this the 


arranged a number of automatic d 


a hurry For reason 


has 


vices so that he can attend to several ma 


chines when work is pressing 


are scarce. The work is put in, the aut 
matic stops set and the machine start 
He knows that when it requires his 


tention the machine will notify him. 


Fig. 1 shows a small planer 12x&x 


inches 
Hebert, 
ago for t 


[he proprietor of the shop, J 
made the 
his handy little machine. 


patterns many yea 


Th 


are the same patterns from which the W 








FIG. 4. A SPEED INDICATOR USED AS A 


COUNTER 





gled, but I noticed, or thought I noticed, 
that the proprietor had been doing some- 
thing to improve matters 
(] 
along for use on just such occasions), “] 


You 


ought to spread something on the benches 


In my cheery 


voice always bring my cheery voice 


see you have been whitewashing 


to keep the men from spattering them,” I 
ventured, as I pointed to a white mark on 
the grimy bench. 

“We whitewashin’,” he 


ain't replied 








A 
—— 

FIG. 2. ELECTRIC TELLTALE 
“That's where the kid spilled a bag of 
lamp black. Hey, you, wipe this bench 
off.” 

I won't tell you about that shop or 
where it is (here is nothing to relate. 


The average customer likes to get out of 
it as quickly as possible. The 


tools are 
Che work will 
not stand the light of day, and the methods 
used to produce it are obsolete 


The shop of J. R. Hebert & Co., at 256 


old, decrepit, and abused 





FIG. 3 

















UNIVERSAL MILLING ATTACH MENT 


proprietor 


and me 


( 























September 12, 1907 











FIG. 5. A SMALL MILLING MACHINE 
kinson planer was first made, as Mr. He 


a set of castings 


bert swapped them for 


[he machine has some features which 
regular small planer has not. It is 


uipped with vertical and angular feeds 


both directions. The feed mechanism 


graduated so that 


a definite feed may 
started at once in either direction with 
any cut and try 

[he cross-rail is provided with an elec 


al telltale, which at the time the 


ttograph was taken was not on the 
ichine. It consists of two small con 
t points of brass which are clamped to 
cross-rail, one on either side of the 
id. A dry battery supplies energy. The 
to the machine 


rminals are wired one 


1 one to the bell of the telltale, which 
slides in a sleeve of hard rubber. The 


ment the head touches the contact point 
alarm bell rings until the operator at 


ls to the machine 


[he construction of the telltale is 





























0. A DRILL CLEANER AND LUBRICATOR 
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shown in Fig. 2 1 is a clamp having a 


hard-rubber insulating bushing C in which 


the contact point B slides \ spring D 


pushes the contact point toward the head. 
FE is one wire which leads to one of the 
terminals on the bell The other wire 
leads from the planer to a terminal on the 
dry battery, the other terminal on the bat- 
tery connecting to the bell 

The planer is furnished with a chuck 
and a full complement of tools. The chuck 








having been removed, is shown lying on a 


board on the table of the machin« Che 
bracket which 


is graduated and can be 


rries the cutter spindle 
swung through 


vi ke, 


for the clamping screws, being so spaced 


4 


360 degrees, tapped holes in the 


that this can be done Chis attachment 
is one of the regular manufactures of this 
concern 

Another of the manufactures is a speed 


which was described and illus 


indicator, 





FRONT 


swivels to any angle and will grip tapered 


work 


this er! As show! t illustra 
iO t consist i voke bored to slip 
Ove tne Ve ging I > wh 1 1t 15 
‘lamped by two. screws [wo clamp 
screws impinge against the sides of the 
column. By slackening these four screws 
the attachment 1 be oved Che 
rears are shown exposed The guard, 


‘ 
VIEW OF LATHI 


trated in the AMERICAN MACHINIST at 


page 261, Part 1 \ er is been 
found for this | ly lit tool 

Fig. 4 shows it ed as a counter for a 
punch press I weed indicator has a 
m weight att ed to the body to keep 
t from rotating w the shaft The 
means ed for fastening it to the shaft 
genious \ small flange is provided 
wh is a sliding fit for the indicator 
spindle The flange is drilled with three 

es, the body of small machine 
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screws. The flange is slipped on the indi- 


ator spindle and the point of the spindle 
s pressed into the center in the end of the 
shaft. 
of the shaft 
drawn while the flange is held against the 
end of the shaft. The three small holes 
for the screws then the 
end of the shaft, drilled and tapped, and 
the flange fastened to the end of the shaft 


This centers the flange on the end 
The indicator is then with- 


are scribed on 








FIG. 


A small binding screw is provided to se- 
cure the spindle of the indicator in the 
flange. The counter records to 1200 and 
repeats. By loosening the binding screw 


in the flange the counter can be removed 


8. REAR VIEW 
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a drop of oil be put upon it, lubricates the 
drill as well. The drill-press lever is pro- 
with a stop to gage the depth of 


Both the drill press and the attach- 


vided 
} 


noie 


ment were built in the shop. 
Fig. 7 shows a front view of a foot 
and power lathe built many years ago by 
Mr. Hebert. The 74x18 
over the bed 


yrovided with 
I 


lathe swings 
T he for 
a clutch, as is 


pulleys 


power are 





OF LATHE 


also the small pulley to the extreme left, 
is for foot power. The back gears 
are spiral cut. At the back of the bed and 
running the full length of it is a rod upon 
which is an adjustable stop, which can be 


which 























and used as a speed indicator. set at any point to trip the feed. This is 
Fig. 5 shows a small milling machine. shown in Fig. 8. The device does not 
From the center of the spindle to the merely stop the travel of the carriage, it 
bench is about 12 inches. The centers throws out the clutch in the pulley on the 
swing 2% inches and the travel is 3 countershaft, or if desired can be set to 
6 . 
J 
D F | 
= in == 
GC 
l 
jE as D | 
} F 
* Cc 
B 
A 





FIG. 9 


vertical adjustment of the 


Lhe 


inches 
table is provided with a graduated disk 
reading to 0.001 inch. This machine was 
made in the shop. The spindle hole was 
drilled first and all the planing was done 
the [he divided 
36, 48 and 60. 

Fig. 6 shows two views of a clever little 


This is for 


from hole indexes are 


attachment for a drill press 
use with any small drill, but is especially 
good when using very small ones. The 


brush not only cleans the chips off but, if 








\N OPEN HAND REST 


throw in the reverse. A grooved pulley 
it one end of the countershaft drives the 
small lathe mounted on the cross slide. 


Moving the carriage permits any of the 
grooves in the cone pulley of the small 
lathe to be brought in line, and the cross- 
feed screw acts as a belt tightener. The 
lathe is provided with gears which will 
cut any thread from 4 to 120 to the inch. 

I have many tail- 
stocks, but I first became acquainted with 
the open hand rest in this shop. It is 


seen a great open 
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shown in Fig. 9 and is mounted in the or 
dinary hand-rest socket which fits the t 
slide. A is the shank fitting the socket 
which can of course be clamped in ar 
position with relation to the work. B 
a piece of angle iron with ends C braze 
in. D is a bar carrying the tool FE. F 
a stop adjustable to suit the work. A 
number of bars can be made 
either drill rod or cold-rolled steel. W 
steep tapers can 
The bar D is moved | 


these 


this device 


readily turned 


very 


hand. 





Co-operative Courses in Engin- 
eering at the University of 
Cincinnati * 


By HERMAN SCHNEIDER 
—_A____ 

About six years ago your speaker 
what called a pedagos 
research the problem 
education. After a 

he sifted the problem down to thr 
questions : (1) What — requiremen: 
should the finished product of an engu 
eering school fulfil? (2) Where and h 
shall we get the raw material to mal 
the required finished product? (32 
Through what processes shall we put t! 
raw material in obtain the 
quired finished product? This 
gation has been carried on during th¢ 


might be 
into 


gan 
ical 
engineering 


order to 
invest 


six years (and is still in progress) 
visits to the largest manufacturing c 
cerns in the Eastern and Middle State 


in order to obtain from the employes 
engineers their views on the subject 

a great many the men consult 
were graduates of the best engineering 


cases 


institutions in the country. 

About two years ago the results of 
investigation, up to that time, were co! 
piled and put into a formal paper whi 
your speaker intended to present to t! 
association. He was reluctantly forced 
certain conclusions by the inevitable log 
of the facts gathered. But these c 
clusions were somewhat radical and re\ 
lutionary, and after a thorough conside! 
ation of the matter he had not the ten 
It seemed 


demonstration of 


erity to present the paper. 
him that an actual 

system of education which was the natural 
outgrowth of this investigation 
perhaps be the best proof of the correct 
ness of the opinions of the men who: 
he had consulted. Opportunity was ot 
fered for this experiment at the Un 
versity of Cincinnati, and the codperati 
course in engineering now in operation 
the result. 

This course is so planned that th: 
students taking it work alternate weeks 
in the engineering college of the univers 
ity and at the manufacturing shops of th: 


Each class is divided into two sec 


would 


city. 


*A paper read before the Society for th: 
Promotion of Engineering Education. 








gin- 
of 


; 
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tions alternating with each other, so that 


when one class is at the university the 
ther is at the shops. In this way the 
hops are always full-manned, and thus 
he manufacturers suffer no loss and 
practically no inconvenience by the sys- 
m. There are two facts on which it is 
that 


lesired to place especial emphasis s 


here may be no misunderstanding about 
lis work. First, the entrance require 
ents for this course are precisely the 
ame as for the regular four-year course 
Secondly, the university instruction under 
the cooperative plan is just as complete, 
thorough, broad, and cultural, as the four 
As a matter of fact, it is 
broader and more cultural. Let there be 
no misunderstanding about this. The 


year course 


ourse is not a short-cut to a salary. 

[The length of the course is six years. 
During this time the 
ternate weeks in the shops of the city dur- 
ng the scholastic year, and in the sum 
mer full time. They are given one week 
vacation at Christmas and two or three 
weeks during the summer. The practical 
work at the shops is as carefully planned 
as the theoretical work at the university, 
and in all cases the students follow, as 
nearly as possible, the path of the ma 


students work al- 


hines manufactured, from the raw ma 
terial to the finished product sold. For 
nstance, at the Bullock Electric Com 
pany the students spend the first year in 
the foundry, the next year and a half 
n the machine shop, the next two years 
in the graduate-apprentice course, cover 
ng the commutator, controller, winding, 
erecting, and testing departments, and the 
subsequent time in the drafting-room and 
sales office A contract is signed in 
triplicate by the student, the university, 
nd the firm. This contract has a blank 
space to be filled out with the shop work 
the student is to receive during his six 
vear course. In all cases the dean of the 
engineering college and the professor of 
electrical, chemical, or mechanical engin- 
eering, as the case may be, confer with 
the manufacturers in planning this course 
f shop work, so that the young men get a 
logically and carefully planned shop and 
business training 

The students are paid for their services 
na scale of wages beginning at ten cents 
an hour and increasing at the rate of one 
ent an hour about every six months. The 
rate at which the first class started was 
lower than this, but on account of the 
quality of work which the young men did 
in the shops, the manufacturers made a 
voluntary increase which is equivalent to 
about four hundred dollars for the whole 

urse. The student’s total earnings in 
the six years will amount to about two 
thousand dollars 

Young men desiring to enter this course 
re required to go to the shops in June or 
July preceding their entrance to the uni 
versity. We believe that certain men are 
mentally, physically, and temperamentally 


adapted to engineering, and that the pro- 
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cess of elimination which comes through 
this summer work weeds out the weaker 
ones and leaves us a residue which can be 
depended upon for results 

[his course has been in operation for 
one year, and it will be interesting to you, 
perhaps, to observe how the elimination 
process works. Last year about 60 young 
men made application for entrance to the 
course They were all sent to the shops 
to observe what the work was like and 
were asked to report back to the uni 
versity office. Forty-five returned and be 
gan work; 15 of these quit shortly after 
they began, leaving us a class of 30 last 
September. Three of these men have been 
dismissed for poor scholarship 

This year we have had about 400 
inquiries and applications for admission 
to this course, by mail and in person. A 
great majority of these young men fad 
away when they learn of the conditions 
of the course. In the light of our former 
experience we are using a_ different 
method in acquainting the young men 
with the shop conditions, so that we shall 
have a smaller proportion of losses when 
we get them into the plants. Up to this 
writing 50 men have been placed in the 
shops for next year’s class, and it is prob 
able that by the time the class is filled we 
shall have between 50 and 75 student ap 
prentice Ss 

It is interesting to note the reasons 
which prompted these young men not to 
apply for work, or if they did apply, to 
quit work. Some of the reasons given 


were: “It looked too hard;” “I had to 
get up too early in the morning;” “The 
work was too greasy; “I'd rather be a 
lawyer;” “I want to complete my educa 


tion in four years instead of six;” “My 
father said they did not pay me enough;” 
“My mother was afraid I'd get killed;” 

Ihe boss spoke gruffly to me;” and so 
or. Some of the young men who with 
drew from the cooperative course are in 
the four-year cours¢ 

\ comparison of the work of the four 
year freshmen with that of the six-year 
freshmen during the past year is worth a 
moment's consideration. The six-year co 
operative students, although working but 
one-half the time of the regular students, 
have done three-quarters of the work of 
these regular students, including all the 
mathematics and sciences of the freshman 
year; their average grades are 25 per 
cent. higher than those of the four-year 
freshmen. As a matter of fact, they have 
taken all the university work excepting 
three hours of English and three periods 
of shop work, and, of course, they have 
received much more shop work at the city 
plants than they would have covered at 
the university. 

This course applies to the departments 
of electrical, chemical, and mechanical en 
gineering. It has not been found feasible 
to establish a coOperative course in civil 
engineering because the local conditions 
will not permit. ‘The aim of the course is 


a) 
un 


not to make a so called pure engineer; it 
is frankly intended to make an engineer 
for commercial production. For the in 
vestigation spoken of in the forepart of 
this paper disclosed the fact that a great 
majority of the engineering graduates 
are employed in commercial production, 
whereas the present college courses do not 
contemplate anything other than that the 
college graduate will become a so called 
pure engineer 

I regret that the time limit of 15 min 
utes will not permit a further exposition 
of this course, for the experiences which 
we have had in one year’s operation and 
in gathering our second class have taught 
us a great many things which I believe 
would be of interest to you. I should 
like, for instance, to point out in detail 
some of the following features: The ad 
vantage to the student of the extra two 
years of time for the assimilation of his 
theory; the effect of his shop work on his 
theoretical work; the solution of the prob 
lem of proper exercise for the student; 
the knowledge he obtains of the labor 
problem, and of time as being the very 
essence of commercial production; th: 
fact that this course resolves itself down 
to a training in commercial production 
with a university training in the underly 
for you will note that of the 
six years, four are spent in practical shop 
work, and that in th 
time spent at the university the coopera 


Ing science 
two years’ actual 
tive student gets more than the regular 


Your atten 
tion is called, in passing, to the fact that 


student does in four years 


we are operating our engineering college 
at the highest efficiency, for, being given 
a certain sum of money to train a certain 
number of men, we are training only 
those who by mental, physical, and tem 
peramental adaptability are worthy of the 
expenditure made 

While there is no cloud on the horizon 
now, it is possible that a combination of 
unfavorable circumstances may work harm 
to the course. But we have operated it 
long enough to know that under normal 
conditions it is a good thing 

In closing, permit me to say that it is 
believed this system of education will fur 
nish to the manufacturer a man skilled 
both in theory and in practice, and free 
from the defects concerning which so much 
complaint is made. It is not held, of 
course, that this method of training will 
supply full fledged engineers, aged 23 
years, or thereabouts; but it is believed 
that it will provide a better preparation, a 
stronger foundation, for the successful 
practice of engineering. The qualifica 
tions which the engineering graduate 
should possess will be more nearly at 
tained. He will be just as thoroughly 
grounded in the fundamental principles of 
science as he is under present conditions, 
but he will have greater facility in apply 
He will 
be much more highly specialized, but not 


ing them to practical problems 


at the sacrifice of fundamentals. A knowl- 
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edge of the achievements in other fields of 
engineering will result from his constant 
association with the best practice in elec- 
trical, mechanical, structural and chemical 
enginecring as exemplified in the construc- 
tion of the works, in their 
methods of and trans- 
of man- 


cooperating 
power 
and in their 
his attention having been called 
details in the room, and 
of them 


generation 
mission, processes 
ufacture 
to these 
his observation 
checked by searching questions thereon. 
He will become familiar with business 
methods by constant contact with business 


class 


having been 


conditions, supplemented by class-room in- 
struction and practical talks on business 
law. He will obtain a knowledge of men 
by working intimately with all sorts and 
conditions of men in his gradual rise 
through the various departments of the 
cooperating plants. The cultural part of 
his education will be planned to make him 
a man of good address and broad sym- 
pathies 

And, finally, a combination of these con 
ditions will teach him to do his best nat- 
It will 


sym- 


urally and as a matter of course. 
start life work with a 
metrical and uniform 
which will continue evenly 
a safe bus- 


him on his 
fundamental devel- 


opment and 
make him a skilled engineer, 
ness man, and a broadly tolerant and in- 


telligent citizen 


A Multiple Drilling Attachment 


for Flanges 
By A. L. Pratt 


An upright drill attachment for drilling 
holes in flanges is shown by the illustra- 
tions. It is made for only one size of 
flange and is not adjustable, but in the 
shop where it is used there are enough 
flanges of the size for which it was made 
to keep one drill press constantly at work. 
Before it was made four upright driffls 
were constantly at work on the job with 
unsatisfactory results. 

The device is clearly shown by the cuts. 
It consists of a main frame casting A 
fitted to the sleeve of the drill spindle and 
provided with a key, a split hub and a 
clamping screw to fix it in position. It 
has 8 holes or bearings for the individual 
drill spindles which are shown in the de- 
tail at B. This individual drill spindle 
has a threaded shank and is held in the 
main frame casting between a fiber thrust 


washer C on the bottom and a steel 
washer G under the nut. The letter D 
indicates these spindles in position. Each 
has a fine pitch pinion solid with the 
shank and made to mesh with the driving 
gear, which will be described further 
along in this article. The hole in the 


1 Morse taper 
are eight 


spindle is made to a No 
for taper-shank drills. There 
of these individual spindles arranged as 
shown in the plan of the device. 

\ threaded taper shank is shown at E 
the No. 3 Morse taper 


[his is made to 
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and fits the spindle of the drill press. This 
shank carries the driving gear F. They 
are shown in position in the lower view in 
the illustration. 

This driving gear meshes with the pin- 
ions on the individual drill spindles and 
thus communicates motion to them from 
the spindle of the drill press. The lower 
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a year ago, the only exception being th 
receipts at primary interior mar 
are considerably below th 
As compared with th 


erTrain 
kets, which 
July, 1906, figures. 
extraordinary activity during the earlier 
part of the year, the rate of some basi 
industries, such as anthracite-coal, cok 
and pig-iron production, shows a slight | 
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A MULTIPLE DRII 


surface of the attachment is covered with 


a sheet-steel shield or guard H to protect 


the gears and exclude dirt. Each individ- 
ual spindle is provided with a slot for 
drifting out the drill. 

Principal internal-commerce movements 


during July, as reported to the Bureau of 
Statistics, show, on the whole, a larger vol- 


ume than the corresponding movements of 





LING ATT 


.CH MENT 


up, though the figures for the month ar 
largely in excess of those for July, 1906 


Lake S l 


iron-ore 


The ore-handlers’ strike in the 


perior region, while curtailing 
shipments for the month, affected but lit 
tle the volume of lake traffic as a.whole, 


the freight tonnage shipped during th 
month, 11,478,971 net tons, being the !arg 
est on record and about Io per cent. larger 


than the corresponding 1906 total 
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Machine-molded Teeth on Large Cast Gears 


Showing How the Teeth of Gears Are Machine-molded from 
a Simple Tooth Block, and Some Large Herring-bone Gears 


EDITORIAL CORRESPONDENCE 





One naturally expects to find large and and thereby show more plainly by con- from a solid wooden pattern with the 
interesting work in Allegheny county, trast the results obtained by these ma- rapping which such a pattern must ne« 
Pennsylvania. A recent visit to Pittsburg chine-molding methods As the wooden — essarily undergo, than in a gear machine 


nd vicinity proved such expectations to pattern must have draft, the teeth are of molded 


be well founded and was fruitful in show necessity of a varying thickness and can As the teeth 


t on a solid wooden gear 
ng, among other things, some very large not mesh with full contact for the entire pattern are individual pieces of wood 
gears and unusual molding methods length of the tooth when two such gears’ formed separately and spaced around a 
These methods and machines were devel are first put together. For this reason the central core, it is not fair to assume that 
ped and patented by George Mesta, the entire load of the pinion or gear may be there is the degree of accuracy either in 
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FIG, I. THE LARGEST GEAR-MOLDING MACHINI 


president of the Mesta Machine Company, carried at one end of the tooth until the the teeth themselves or in their spaces, 


and they are used exclusively at the Home- teeth are worn toa bearing. Again, wooden which we would expect to find if the 
stead works of that company. The idea patterns in storage or in use, subjected to division of the mold or pattern was made 
was to approach as closely as possible to changes of temperature and humidity, are by accurate machine methods. Other 
the accuracy of machine-cut gears, but by apt to distort and thereby is destroyed minor points in connection with these 
casting methods their accuracy and the accuracy of cast large wooden gear patterns are that they 

ings made therefrom The question of are expensive, require a great deal of lum 


AIM OF THE METHOD clearance is another important point in ber to make, and are unhandy to store be 


It may be well to state some of the ob- connection with gearing and gear teeth, cause of their size 
jections to large wooden gear patterns and this must be greater in a gear molded Che aim of the methods which were de- 
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Mesta Machine 


do away as far as possible with 


veloped at the Company 


was to 
to produce cast-iron, 


these objections and 


steel or Dronze gears acc ate enoug! oO 
] I urate enough t 


compare favorably with machine-cut gears 

No would 

conditions had all been 
, 


Its and methods are of interest 


that these 


the 


one attempt to Say 


met, vet Te- 
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teeth 


es at first 


\s indicated by the title the g 
Che machin 


boring 


machine molded 


ire 


They 


ind a mill 


table, h 


glance call to n 


usings, 
I 


at this point the direct 


have a revolving cross 


rail and head, but 


for they hand—not 


There 


smallest has a mold 


comparison ends, are 


operated are three 
The 
ing capacity from 4 inches i 
18 The 


has a capacity from 48 inches in diam- 


power ma- 


chines in use 
1 diameter to 
inches in diameter intermediate 
sink 
to 66 inches in diameter, while the 
from 66 


These 


eter 


machine has a capacity 


150 


largest 


inches to inches in diameter. 


diameters, of course, refer to the size of 
gear which can be molded. Fig. 1 shows 
the largest machine at work upon a mold 
for a cast steel herring-bone zear of the 
following dimensions: inches pitch 


inches 


20.97 
diameter, 4 inches pitch, 12 
and 95 teeth. 

The machine itself consists of a heavy 
carrying a _ large table 
This table and ad 
justments that it can be at all times kept 
truth with the 


face 


] 


ase circular 


is so fixed has such 


rail is 


in cross It re- 
volved by hand through a worm-wheel 
and worm and a set of change gears. 


These change gears so arranged that 
the machine can be set to divide a circle 
into any number of parts. This is, 
_course, the spacing for 
teeth 


are 


of 
mechanism the 
The cross rail has a vertical motion on 


the housings to adjust it for gears of dif- 


ferent widths of face. Upon this rail 
is carried a head having a_ vertical 
slide, and to this slide is attached 
a tooth block or tooth-space pattern 
for the gears. This head has a 
horizontal motion on the cross rail, and 
thus can be adjusted for any diameter of 
gear within the range of the machine. 


It also has a vertical motion to adjust it 
for various widths of face. 

Fig. 2 shows the smallest sized machine 
at work upon a mold for a cast-iron heli- 
cal of 
inches 


dimen- 
1% 


spur gear the following 
34.03 pitch 
inch pitch, 4% inches face 
Che c 


machine 


diameter, 
and 58 teeth. 
operation of 
that of 


sions: 


this 
the 


struction and 


identical with 


which has been described 


He IFLasKks 


The : } f cast iron nd 

re plainly shown n t ma 
chines in Figs. 1 } made 
la I e¢ trom 14 

TY es t v ni he n ] } ter 
| hev ’ ided_ with id 
1 1 } 
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spaced for each size of flask, so that any 
number of flask sections can be built up 
the length of the 
Che 


machined, 


as may be required by 
gear face or pinion faces of these 
flasks that 


they will fit upon the table of the molding 


are accurately 


so 


machines or with one another 
MetTuHops OF MOLDING 
In order to describe the methods of 
molding it is necessary to describe the 
tooth block or tooth space pattern, which 
has been referred to These blocks are 


the lower end 


of the vertical head slide, bu 


t 
as but little of th 


shown in Figs. 1 and 2 on 


the view 1s 
rather unfortunate de 
It consists of a wooden form 
or pattern of the space between the teeth 
f the gear made 


tail shows 


accurately 


This is very 
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go 


it will be seen that instead of providir 


a large wooden pattern for a gear 
sector pattern with the necessary sweep 


necessary 


sweep i 


+ 


yr the general siz 


to provide a 


tooth bl 


of the geal 


yr 


n 


- 
CK, 


a core box for the cores for the arms 
In making a mold such as we se 
process in Figs. 1 and 2, the flask 
placed upon a ramming plate and the 
side of the mold is swept up to the gt 
eral dimensions of the gear. The low 
surface of the ramming plate is provid 
with grooves, corresponding with tong 


or beads on t 


chine 


1 


By this means the flask is accurat 


for the machine-molding operation. 


table of 


eac 


hn 
nv 


1achine is provided \ 


he table of the molding n 


y centered when placed in position re 


TI 


vit! 


























G. 2. ANOTHER GEAR-MOLDING MACHINE 


and but one such block having only one 


It 


tooth space is necessary for each gear. 


is 


will be seen that this a simple pattern 
to make 
In addition to this tooth block, in order 
to 1 d @ : to make a 
sweep to sweep up n | to the proper 
lepth ft f f the gear and for th 
ing f san etw S1¢ diametet 
f the flask t of the ld 
hich is 1 l 1 b It 
a1 


series of these tongues or grooves, 


in oO! 


der to accommodate the various sizes 


flasks which are adapted t 


With 


rali 1S 


s brought into po 


) Clic 
sitively 
Ch 11 ifs pr Ne 


» that machir 


5 ¢ 
tii 


in this machine-molded method it is 


the flask in position the cros: 

lowered to a convenient distan 
[he tooth block is properly 

nd attached to the vertical sl1 
the head If the mold is t 
worm gear, a stop is placed 

ss ra so that when the he: 

forwat! to this stop the t 
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sand, thus forming a part of the mold 
hich will form a tooth space in the cast 
ear. After such tooth 
olded, the block is 
orizontally in clear the 
hich has just been rammed into position. 
he table of the machine is now revolved 
flask a distance, 
gearing of the 


space is 
back 


sand 


one 
tooth 


order t 


moved 


1d carries the certain 


etermined by the ma- 
ine. This distance is the pitch of the 
ear wheel being molded. The tooth block 
then again moved forward into the pitch 
another tooth molded. 


ircle and space 


[hese operations are repeated until all the 


FIG. 3. A WORM 


eth of the gear have been molded. If 
e€ gear in process is a bevel or a miter, 


e tooth block or pattern is raised verti 


ly imstead of being moved back hori 
ntally 
t will be seen that as all the teeth are 


lded from the same 
*k, they must be alike, and as the spac 


g or indexing is done 


must be accurate \ small card is 
vavs before the molder giving him tl 
ber of turns of the operating d 
rder to properly index par 
pon which s king. By refet 
g to Fig. 2 this i eee dee 
rtical slide of tl f 1 
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methods are applicabie to all 


} 


beve 


chine s| hese 
kinds of 


and interna! 


I 
miter 


As the sand is rammed into 


gears, spur, worm, 
the tooth block it is supported by means 
of pieces of wire or nails following usual 
foundry practice 

All of the gear molds made by this com 
they are to be used for 


bak« d in 


nderful gift of 


pany, whether 
steel or large 


castings, aré 
that we 


iron 


furnaces fired by 


++ 


natural gas \ fte 


nature r the molding 


machine the mold is 
and 


then 


operation on the 
finished by inserting the center core 


the cores to form the arms. It is 








ciently, after ving en poured, in or- 
der to begin the cleaning operation. The 
nicke Stec used is an acid opel arth 
steel containing 3 per cent. of 
nickel and from 30 to 35 points of carbon. 

T) 1s I vana n ste Was nN 
tioned t this is as j a more Or less 
experimental stage \ small r of 
vanadium-steel pit \ een cast, 
and are to be p s e against 
nickel-steel pinions, leter 
mine the relative wearing q of 
each. It is perhaps 1 out of place to 
mention the steel stings in genera 








AND WHEEI 


covered with stock baked cores, known 


as cover cores 


MATERIALS 
Gears are poured in tl foundry from 
st iron, carbon ste¢ kel steel, vana 
dium ste¢ nd b \ great deal of 
nickel stee Ss Weer ' for larg 
pinions for 1 g-mill work. One pinion 
vhich we saw cleaning 
: st and 
54 | I d pitch of 
7:77 Vas OF t \ th torm, 4 
S ] t¢ 2 Ss I é d 
son 10 
I é cool sut 


which were seen 
dition to the 


Sé veral ] irg 


, 
tnere were 
, 
m h 1g 1 th 
} + 
v i l a fad 
gs W 1 | l t 
. ¢ 

W is 


steel gear pimons an 


ck ining 

iny oT 1e5 
bel nat 
‘ é rf 
} 
iat nany 

l he dark 
ait r 7 

ri 





in this foundry 


stec ] T 
r 





lling 


n \ 
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to a certain extent, from a somewhat do no quire something specific. This INTERESTING WorK 
granular condition to a fibrous one. This _ standard is an involute form of tooth, the The illustrations, Figs. 3 to 9 inclusive, 
has, of course, an improving effect upon hight of which is 0.7 of the pitch, Of show some of the work which has been 
their wearing qualities. The large an- this, 0.3 are above the pitch line and 0.4 done on these molding machines. Fig. 3 
nealing ovens are similar to the ovens below The angle of obliquity is 20 de- shows a large cast-iron worm wheel and 
used for baking the molds and are also. grees. While in their practice they make its cast-steel worm. The worm wheel 
gas fired gears with an angle of obliquity from 15 was molded on the machine, and has th 
FIG. 5 FIG. 7 
FIG. 6 M ACHINE-MOLDED GEARS FIG. 8 
KINDS OF GEAR TEETH to 22% degrees, there seems to be an in following dimensions: 8 feet 10.8 inch 
While a great deal of the work which creasing tendency to use an angle of pitch diameter, 61 teeth 5% inches pit 
this company does is for repairs, and in about 20 degrees. An analysis of the and 12 inches face. The worm, wh 
such cases, of course, the gears which angles most frequently made would show however, was not molded on the machi 
they make must correspond with the that the majority of cases fell within the’ has the following dimensions: 24 inche 
gears which were broken, they still have a__limit of 16 to 20 degrees. pitch diameter, 5% inches pitch, trip 
have machine thread and 16% inches lead. Fig. 4 


well-defined standard which they follow 


in case their customers or the conditions 


The pitches which they 
molded range from % inch to 114@ inches 


shows a large staggered-tooth spur ge 














September 12, 1907. 


14 feet 10% inches pitch 
inches pitch and 43 inches face.” | 


noticed that this is a split gear. 


Figs. 5, 6, 7 and 8 show some good 


sized work. 
in Fig. 5 is 57.31 


2% inches pitch, and 9g inches face. 


4% inches, and a pitch diameter of 





hes. The photograph forming the« 
ne for Fig. 7 was taken from a ni 
el spur gear, 114.64 inches pitch 

r, 6 inches pitch, and 15 inches 


ig. 8 shows what is called a stan 
which is made a 
ulty of by the Mesta company 
| 
d, has staggered teeth 
is photographed for this illustration 


pitch diameter of 40 inches, a pitc 





diameter, 


The cast-iron face-plate gear 
inches pitch diameter, 


ast-steel gear, with herring-bone or 
teeth, shown by Fig. 6, has a pite 


ist from nickel steel and, as will be 


The one whicl 
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31/32 inches, and a face of 58 inches 
It is stated that these nickel-steel pinions 
have a hfe from two to three times as 
long as those cast from any other mate 
rial. Records show that individual pinions 


have rolled as much as 355,000 tons of 


4x4-inch billets before being replaced 
Fig 90 shows a machine Ope ration \ 
Morton draw stroke shaper is splitting a 


spur gear 13 feet 6 inches in diameter, 





) \ MACHINI N N A LARGI AR 
ind with an 18-incl All of thes 

irs trom which ph graphs were mad 

; ir illustrations w nolded on the 

ding m es and by methods 


As we have stated three ot 
ese macnines il | re ire how 
ver, tw more wh in process of 


designed machi e used i pinions 
having a verv long fac Lhe other will 
be in the nature of a floor machine and 
will be large « g nold a ge is 
large as it is p icable t lake Its 
normal range will easily handle a gear 20 
feet in diamete [he company is at 
present building a new foundry goo fe 
long, and in this new building e tw 
new machines will b . 1 





In neo it may t be out of place to 

large it isting which this 

ndry recently produced. It is said to 

if ti castings ever made. 

was the bed plate for the low-pressure 

f cross-compound engine, being 

he sethlehem Steel Company. 

pour the castings there were required 

000 pounds of metal, and the finished 
iwht was Tt .000 PD 1 > 








Small-tool Troubles and 


Their Remedies 


Some 


By ETHAN VIALI 


Sizinc Tap SHANKS IN A DRILL PRESS 


Several years ago the tool room where 
I had charge was called upon to make a 
large number of %, 24-thread taps, with 
long, for use in a nut- 
tapping The 
chines were a 14-inch Springfield lathe, a 
small drill press and a large, self-feeding 
drill press. All the other machines were 


10 inches 


h- L 
shanks 


machine ynly available ma- 


yvercrowded with work. 
14-inch, 


already 

The material 
nealed, Jessop cast steel, cut into 12-inch 
lengths, centered, and the shank and the 
two inches for the proper turned 
in the lathe, using a follower rest. 


used was unan- 


tap 
down 
As this process proved both unsatisfactory 
and slow, a quicker way was devised. A 
of flat tool steel “%4x2x4 inches was 


piece 

taken, and a hole K, Fig. 1, was drilled 
and reamed through it, to the size of 
the finished tap shank. Four holes were 


and the 
mill, as 


then drilled around its 
spaces iled 


edge 


through, making a 








: ‘| = +a 
> _ C Se iT 
G. I. MILL FOR SHANK OF TAP 
shown at A, in Fig. 1. This was‘ then 
strapped to the lathe face plate and % 


turned from one of the flat sides 


ncn W 

and up to the edges of the f lrilled 
holes. as shown at C. This was done to 
facilitate sharpening when dulled. Re- 
ief was filed on lips 1, 2, 3, 4, and the 


piece W t ) | und re ly tor us 
! 2 h pieces, which had all been 

entered the small drill press by a boy, 
wi v taken and yilot the 31 f the 
h vas tut 1 o1 e end for about a 
q f an incl Ches yieces wer! 
t nto tl huck of the large drill 
ress, with the t 1 end in the hole K 
ft ill, which was placed the table 
xz yress id kept from t ing by 
tw lamps Ch lrill press was now 
start id the feed thrown with the 
st t} ’ t 

\ | oan ‘ ] a? 

} P } wa 1 . « 

s} k 1 th 1 st zht as it wa; 
p s1] ] b ny t} This 
lef lathe f t nish and thread the 
ré f the taps, and made possible the 

t C lown t tn tim it ist ne 
} Th sulted in a good profit on a 
job t! looked a “sure loser 

NG A GRINDER SPINDLE 
\\ \ small single-end grinding 
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a socket in the spindle proper, and held in 
by threads on 
Whenever it is required to 
arbor it is usually done by grasping th 
belt that runs over the spindle pulley with 
e hand and using a wrench on the ar 
arbor refused to 
to keep the 
Pull 


pulley 


bor. On one 
unscrew, and all efforts 
spindle from turning were in 
would, the 


when the 


the belt as tight as we 
would slip around wrench on 
the arbor was put into action. 

After attempts a bright idea 
struck the men, and he took a 
piece of emery cloth and slipped it be- 
tween the belt and the pulley with the 
emery side next the pulley; lo! the belt 

were glue. The 


lly an 


several 
one of 


held the pulley as if it 
arbor was now unscrewed with har 


effort 
StottinGc Soiip Dies 


thread-cut- 
ting dies are preferable to any other form; 
but where the slots are dressed up with a 
file, care must be taken that there is no 
rake nor left on the back of the 
teeth, or chips are apt to wedge when the 
die reverses, and tear the thread or break 
the die 


On some small work solid 


bevel 


The proper way to finish a die 
slot is shown by Fig. 2. Both the back 
and the edges are finished alike 
his same rule applies to taps that must 
be backed out. Scores of taps give trouble 
because the backs 
that 
when removing th 


cutting 


f the teeth are beveled 
metal can wedge in 
Another trouble 
on many taps is too much clear- 


in such a way 
tap 


-ommon 


ance on the taper, and on the dies too 
much clearance on the chamfer, making 
the starting teeth weak 
A WEAK PLACE FOR A TAP 
\ great many small taps break just 
where the thread and shank meet This 


point can be overcome almost entirely by 
lrawing the temper at theg place 


} 


torch, a pair of hot tongs, or by dipping 
the shank into hot lead and tting th 
blue just begin to run into the th 
FLUTING .REAMERS 

It seems strange that any good tool 
maker should not k: how to flute a 
reamer, especially) f toolmak 
but not over a month I happened int 
the tool room of f the big ornamen 
tal-iron works in Chicago, and saw them 


milling a 1 8-flute reamers 
1 milling t he same def 
end % f f ] . hle 
- A ; lL 
. ‘Vos ai . 
then s ) I s ly 
innot get t 
I picked p Brow “ S ) 
hand reame s| n if ] 
tried fluting t like that; that is, fluting 
the tw pposite flutes alik ind t 
1 ik g the x W pposite flutes a t 
tle deepe nds He said: “N I 
lidn't k it paid to bother wit! Tt 
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hard spots in it!” 
Hexinc” A Sprinc COLLET 

In making spring collets of ordinar 
size intended to hold hexagon stock, it 
sometimes a puzzle to get the hexag 
hole machined and centered accurate 
without special tools. In the collets uss 
in most screw machines this can easi 


and quickly be done in an ordinary lathe 
the kind of collet to which I refer beit 
shown by Fig. 2. 

The collet blank is first chucked and tl 
large hollow inside, 1, 2, 3, 4, is finishe 
A mandrel is now turned up the right si 
to fit the hole just bored and long enous 
to allow strapping to the center and fa 
plate; a steady rest is used, the jaws 
which should be about % inch from tl 
end of the collet. The mandrel may 
pressed in to within a half an inch of t! 
bottom of the hole 

After the job is set up, the hole for tl! 
hexagon is drilled a thirty-second und 
size, and the end scraped out slightly wit 
a center tool. The tailstock center is n 
and the coll 
Wh 


run ba 


run up used to steady 


while roughing off the outside 


nearly to size, the tailstock is 





and the hole bored out the size of tl 
—— —s = tr“ 
—“ pn "> 
\ ~ . | 
:* YE 
_ 
a 
— 
FIG. 2. ARBOR FOR A SPRING COLLET 


smallest diameter of the hexagon, and 
light finishing cut taken over all. 

The large spindle gear is now mark 
ff into six spaces. (In selecting a lath 
for this job care must be taken to ha 


h are 


whose teet divisib 


a spindle gear 


by the number of sides the hole is 


he 
nave, ) 


\ short piece of iron or steel 
used to prop under the teeth marked 
the gear for the purpose of indexing 
tool is now ground with a cutting cor 


the same as One corner of the thexag 


stock. 7 tool is put into the tool p 

1 worked back and forth in the hole 
moving tl} rriage by | 1 A light 
s taken, the spindl volved to the n 
p marked the gear, and t roc 


t 5 vy and w be f I “ 
“| | + 
oh aie late ants - 
s ed vill be t rey } 
ry Ili 
\ ( SE-H NI }? 
| f hammers us t 
' : 
sn ) ges ti 2) t th 
~ kn ' t ) y W ] , - 
< I gg. V ils I 
art f bottor ft Lic his pl 
1 always been made of tool st i 
fully drawn, but w 1 last but a 
s r tit \ t! experiment 
. = hine-st 
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Lapping 
By E. A. JoHNSON 
The subject + eeiiee is one which 


wil! appeal to the old-style mechanic, who 


believes that nothing can be done as well 


by a machine as by hand, and that by the 


refinements of hand operations results 
may be produced that can be attained in 
no other way. Yet in order to produce 
those results the preliminary machine 
work must be most accurate, and unless 
the machinist doing the lapping 1s expe 


rienced, the work may be in worse condi 


tion after his efforts than before. Lapping 
at rine d 


surface of 


as the process of finishing 


of work by means 


may be 


the a piece 


of another piece of material, called a lap, 


the surfac« f which is charged with an 


abrasive 
Laps are roughly divided into three 
general classes First, those where the 


form of the lap makes a line contact with 


the work, and the work is, if cylindrical, 
revolved to develop the cylindrical form 
or, 1f straight, in direction, is moved 
back and forth cond, 


those which are used for straight surfaces 


ans 


under the lap. Se 


with full contact on the lap, and third, 
those which are used for male and female 
cylindrical surfaces with a full contact on 
the lap. In all cases the material from 
which the lap is made must be softer than 


the work If this is not so, the abrasive 


will charge the work and cut the lap, in 


stead of the lap cutting the work 





The first class is used in the place of 
emery wheels, either where the work is 
too small to use an ordinary wheel or 
where a form is to be ground on the work 
and an emery wheel will not keep its 
shape They are usually made of ma 
\ 

\ 
| 
FIG. | 
\ LAP PLATE FOR FLAT WORK 
chinery steel and the abrasive used is 
crushed diamond rolled into the 


In rolling in the diamond dust the shar 


corners of the particles cause them to bed 
securely into the surface of the lap, and if 
a good quality of diamond is used a lap 
will grind all day without recharging. Oil 
s used to lubricate the work and carry 
away the dust from the grinding. If a 
diamond lap is run dry the particles of 
diamond tear and raise “bugs” in the 
work, which strip the lap very quickly. 


lhe speed should be about two-thirds that 


for an emery wheel of the same size; for 
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the lap will wear smooth 
This kind 


f lap is used mainly in watch and clock 


if it 
and glaze instead of cutting 


Is excessive, 


shops, and shops making watch tools, sub 
press dies, and similar work 

In lapping flat surfaces, which are usu- 
ally on hardened steel, a cast-iron plate is 
used as a lap and emery as an abrasive 
the plate may stay reason- 
straight, it should 
else ribbed sufficiently to make 


In order that 
ably either be quite 
thick, or 
it rigid, and in any case it should be sup- 
ported on three feet, the same as a sur- 
face plate. “blocking 
as it is called, the lap works bet- 


For rough work or 
down,” 


ter if scored with narrow grooves, about 























FIG. 2. LAPS FOR HOLES 


'4 inch apart, both lengthways and cross 


ways, thus dividing the plate into small 


squares. The emery is sprinkled loosely 
on the block, wet with lard oil and the 
work rubbed on it; care is taken to press 
hardest on the highest spots. The emery 
and oil get in the grooves, and are con 
tinually rolling in and out, getting be 
tween the plate and the work and are 
crushed into the cast iron, thas charging 


it thoroughly in About No. 
No. 120 emery is best for this pur- 


short time 

10Oo rT 

pose 
After blocking down, or if the 


a surface grinder, 


work has 
first been ground on the 
process is different. A plain plate is used 


with the best quality of. flour of emery as 


an abrasive, as the least lump or coarse- 
ness will scratch the work so that it will 
scratches out. In 


be very hard to get the 
stead of 
ind the 


oil, benzine is used as a lubricant 
lap should be off 
and emery applied as often 


The work 


be tried from time to time with a straight 


cleaned and 


fresh benzine 
should 


as it becomes sticky 


edge and care taken not to let the emery 
run in and out from under the work, as 
this will cause the edges to abrade more 
than the center, and will especially mar 
the corners \fter getting a good sur 
face, the plate and work should be cleaned 
perfectly dry, and then rubbed The 


charging in the plate will cut just enough 
to remove whatever enfery may have be 
come charged in the work, will take away 
the dull surface and leave it as smooth as 
glass and as accurate as it ts p ssible to 


In lapping holes various kinds of laps 


are used, ace rding to the accuracy re 
quired, and the conditions under which 
the work is done. The simplest is a piece 
of wood turned cylindrical with a longi- 


tudinal groove or split in which the edge 
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of a piece of emery cloth is inserted. This 
cloth is wound around the wood until it 
fills the hole in the work. This ts only 


fit for smoothing or enlarging rough hol 


and usually leaves them more out 01 
round and bell-mouthed than they 


the 


wert 
at first. Another lap used for same 
purpose—and which produces better re 
sults—is made by turning a piece of cop 
per, brass, or cast iron to fit the hole and 
splitting it longitudinally for some dis 
tance from the 
sprinkled over it, with lard oil for a lub 


end Loose emery ts 


cant, and a wedge is driven int 


the end for adjustment as the lap wears 


taper 


For lapping common drill bushings, cam 
rolls, quantities, 
little be 
yet a reasonably good hole is required, a 


whe re 


etc., in 1 


arge 


bell-mouthing can allowed, and 


great many shops use adjustable copper 
laps made with more care than the abov 
One way of making them is to split the 


lap nearly the whole length, but leaving 
both ends solid. One side is drilled an 
tapped for spreading screws for adjust 
ment. Either one screw halfway down 
the split may be used or two screws di 
viding the split into thirds. Another and 
better means of adjustment is t lrill a 
small longitudinal hole a little over half 
the length of the lap, enlarge it for half 
its length, and tap the large end for some 
distance. This is done before. splitting 
Into this hole a long screw with a taper 
point is fitted so that when tightened it 
tries to force itself into the small hole 


thus spreading the lap 

For nice work there is nothing equal to 
a lead lap. Lead charges easily, holds the 
emery firmly and does not scratch or score 
the work. It is easy to fit to the work 
and holds its shape well for light cuts 
Under hard 


easily. 


usage, however, it wears 


For this reason, while laps for a 


single hole or a special job are some 


times cast on straight arbors, where much 





— 
\ 
& 
\ a 
\ 
he 
FIG. 3. A LAP FOR PLUGS 


lapping is done it is customary to mold 


the laps to taper arbors with means for 
a slight adjustment. After any extensive 
adjustment the lap will be out of true and 
All of these laps are 
lathe chuck, 


yn them 


must be turned off 
to be held by Dats 
and the work run back and forth 
by hand, or by means of a clamp held in 


end in a 


the hand. If a clamp is used care should 
be taken not to spring the work. 

There are several points which must be 
taken 
good results in lapping holes. 


important is that 


order to get 
The most 
the lap shall always fill 


into consideration in 

















ill 
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e hole. If this condition is not com 
lied with the weight of the work and the 
mpossibility of holding it exactly right 
vill cause it to lap out of round, or if it 
out of round at the start the lap will be 
ree to follow the original surface. If the 
p fits, it will bear hardest on the high 
ots and lap them off. Next in import- 
nce to getting a round hole is to have it 
traight. To attain this end the lap should 
e a little longer than the work, so that it 
vill lap the whole length of the hole at 
nce, and not have a tendency to follow 
ny curvature there may be in it. What 
s known as bell-mouthing, or lapping 
large on the ends, is hard to prevent, es 
pecially if the emery is sprinkled on the 
lap and the work shoved on it while it is 


running. The best way to avoid this con 


ROUND HEAD SCREWS 


- D 


A= Diam. of Body 

B -1.854 -.005= Diam. of Head 
( mF Height of Head 

D 1734 +.015 = Width of S| ot 


E=¥C+ .0l= Depth of Slot 
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ing them in a pail of benzine for a long 
enough time to bring them down to the 
temperature of the room. Some shops 
leave a thin collar projecting from each 
side around the hole, so that, if there is 
any bell-mouthing, it will be in these col- 
lars, which are ground off after the lap- 
ping is done 

Other metals are lapped in this same 
manner, except that the abrasive is dif 
ferent. Cast iron is lapped with emery, 
but charges to some extent This charg 
ing can be taken out without changing the 
work materially by rubbing it by hand 
with flour of emery cloth. In lapping 


bronze or brass, crocus and Vienna lime 
are used. Crocus is used with a cast-iron 
ir lead lap, and the charging is removed 


by running the work for a few seconds on 





FLAT HEAD SCREWS 


A= Diameter of Body id ig 
B= 2A-.008 = Diameter of Head 

A 008 
( 6 Depth of Head 

1.739 

D 173A + .015 Width of Slot 
I ‘ Depth of Slot 
dition when using cast-iron or copper 


} 


laps, which do not charge easily, is to put 
the emery in the slot, near the center of 
the lap, and after the work is shoved on 
squirt oil in the slot to float the emery 
Then, when the lathe is started the emery 
will carry around and gradually work out 
Where 


lead is used the emery can be put on 


to the ends lapping as it goes 
where it is desired to have the lap cut 
and rolled in with a flat strip of iron. It 
will not come out easily, so will not spread 
to any extent, and it is possible with a 
lap charged in this manner to avoid cut 
Che work 


should always be kept in motion back 


ting the ends of the hole at ail 


and forth to avoid lumping of the emery 
and cuttings which will score grooves in 
the work. 

Ring gages are lapped with a lead lap 
They are first ground straight and smooth 
to within 0.005 inch of size, and then, 
when lapped, are cooled as well as 


cleaned, before trying the plug, by plac 








s very slow, and is only used in watch 


factories where time and money are no 


object 
For lapping plug gages, pistons, and 
ther cylindrical articles, a st n lap 


is usually used, split and fitted with a 
closing and a spreading screw Some 
times, where a very fine finish is required, 

where the work is not hardened, the 


‘ ‘ | 
e is mad arger than the Work, and a 


Che action of the nd oil in lap 
; : 
ping is the same without regard to the 


stvle of the lap or work A man who be 


mes expert in lapping any one thing can 


easilv handle anything else that comes 
long, although it may take m a day or 
tw to get his ha id in | gs. I 2 ind 


3 show some of the various forms of laps 


*) 
“J 
wm 


Standard Proportions of Machine 
Screw Heads 


[he formulas given in the insert of 


August 1 were taken from the Proceed 


mgs of the American Society of Mechan- 


ical Engineers, which contained a number 


1 
} 


of errors Readers can substitute the pro 


portions given herewith for the others on 
the insert page of that issu 

There are also a number of slight dis 
crepancies in the tables, most of thes 
relating to the depth of slot in the Round 
Head Screws, the error being about one 
thousandth of an inch in most cases. It 
does not seem necessary to reproduce 
these tables as the proportions allow all 


dimensions to be checked if desired 





1 be a 
Cc FLAT FILLISTER HEAD SCREWS ape 
i 
{= Diam. of Body é | t 
t B=1.64A 009 = Diam. of Head , 
C =0.66A — .002= Height of Head . 
D=O0.178A+ .015= Wiadtl f Slot L A 
+ wa | Dept f Slot 
se Deg, 
-D* 
—_ ol 
s + i 
-D-~ OVAL FILLISTER HEAD SCREWS P..2>.-. 
i 2 
A= Diameter of Body C 
I 2 
B= 1.64A-.000 = Dian f Head and Rad. for Oval ! ! 
s C = 0.66A~-.002 = Height of Side 
be B - 
i D = .173A 4+ .015 
E= 4 F=Depth of Slot r A 
F* .134B+C+Height of Head 
1ardwood stick which fits ie hole ne pig-ire producti tor July ‘ 
hard 1 stick ts the | July (ex 
Unslaked Vienna lime, freshly crushed, is Clusive of small quantities of charcoal 
sed with a lead or hardwood lap, and 'ron) totaled 2,259,082 gross tons, over 12 
does not charge. It does a nice job, but Per cent. in excess of the corresponding 


1900 figures, the « y rate of production 


being, however, slightly lower than that 
displayed by t Ma id June figures of 
the same vyeat igur for th even 
months of the vear, 15,480,136 gross tons, 
re over & pet nt 1 exc ot the c« 

responding 0 gures Notable it 
creases ft output 1 months 
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WE 
Some Handy Shop Tools 


An for a bench-lathe face 
plate is shown in Fig. 1 
As the screws > are coun 


surface of the 


angle iron 
The plate has 


two tee-slots 


angle 


te rbored below the 





a 
ae 


FIG 2 \ VIS WITH INCREASI CAPACI 


iron, work can be held in the angle at a. 


Thus fixture and work can be balanced 


ore readily, and it is very convenient for 


olding small work 

\ shallow V-block, dowel-pinned in 
place, centt with the face plate and at 
ight angles to the tee-slots, is indispens 


boring holes in round rods, etc 
block is not 


The V-block requires nothing but dowel 


ble fe ir 


In this case the angle used 


pins to locate it and is easily taken out of 
the way when not m us¢ 

In Fig. 2 is shown a device worth more 

» the company using it than to the person 

ng about it. Two pir re set int 


= | {NINN il) 


SEER Se SesSessssS 


PAY 


FOR 


a milling-machine vise or one similar in 
construction. The jaw at d is removed. 
Work which is too large for the capacity 
jaws can be held 


between the pins and the jaw f 


of the vise between the 








USEFUL 


IDEAS 
A Handy Internal Caliper Gage 





The sketch shows a simple and 


home-made 


very 


efficient adjustable caliper 
gage, which we find invaluable for gaging 
deep holes, such as gasolene-motor cylir 
It is much more reliable than cal 


It is even 


ders. 
pers, and not so apt to spring 
internal 


preferable to an micrometer, 








By Fig. 3 is shown a bunsen 


made to use with common gas 


used on a common gas fixture in place of 


tip or on a stand and 


a rubber tube 


the 
the gas supply by Its con 
j 


struction needs no explanatio1 


Le Carp 

















burner 
It may be 


connected to 


which we formerly used, as with the lat 
difficult to get 
yf the hole, and 
t the 


your hand t 
see what you 
same time; whereas with 
the gage shown you can see to the bottom 
yf the hole and easily gage it 


A is asst 


forging, drilled and tapped 
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Turning Ball Eccentrics and 
Y okes 


Figs. 1 and 2 show a ball eccentric and 
ke or strap which we used to turn with 
ig tools One of our machinists 





levised the way to turn these, shown in 


‘igs 3 and 4 
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FIG. 2. 
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rig 3 the eccentri Ss h t 
gle plates D fastened to the 
¢ f the athe lhe ir ( is eit 
siotter : Ss to iccommodate tne t 
! ¢ r milled flat on one side d 
| ter Th piece G 1S S\ go |} 
T I circle by a piece wit 1s 
his piece is fastened t l 
_—_— 
i I s V { 1 
5 - 100 C 
< 150 MA 
} ’ 
| 
| the slot works in { ( 
the tool [his pin is not shown 
g¢. 4 shows the arrangement for internal 
work The one end of C is dri 1 ai 
readed to receive the threaded piece E 
which is to adjust the bar so that the 
t pin is in the center of the work 
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Reference Letters on a Table 
Drawing 


The table drawing is ially the deligh 
of the drawing room and the bane of 
shop. It puts all of the information re 
garding the entire line in a compact forn 


but usually renders 11 rd to readily find 
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drawing shown het th, which has prove 
itisfactory both to 1 lrawing roon 
t the shop r t} 
especially new 
tention has | 
1 sed v 
First, « ret t en sur 





ing 
t get T 
table drawings 

Leica § mn when look 

ne ! second, ft nun 
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Q tt hat t the she 
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el g t imen 
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hand. Last, plenty 
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I I ce mn, thus 
ving ) t gible figures At 
I n t s Ww resuit in a 
idable drawing viceable f both the 
»p Wing n [ com 
ving ! ws | ing of 
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A Taper Reamer for Roughing 
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uot no es 1 s Va es 
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casting is roughed out with this reamer, 


it is finished with a standard fluted taper 


reamer E. VIALL. 





An Expanding Keyway Tool for 
the Slotter 


The keyway slotting tool 
shown in Figs. 1 and 2 


correspondent in the AMERICAN MACHIN 


expanding 
was shown by a 








ist, and although it answers its purpose, 
| found after an extended trial that it 
had two weak points First, the part 
\ 
! 
FIG,1 
<4 
FIG. 2 
EXPANDING KEYWAY 
marked A in Fig. 2, where the expanding 
screw fits in, is very weak; the hole cuts 
away the material and the tool is liable 
to break off if not used very carefully 


Second, the expanding screw being some 
little the 


ting edge, the latter springs a little under 


distance from bottom or cut 


heavy cuts. Consequently, the keyway is 
made a shade narrow 

lo overcome these difficulties I made 
the tool shown in Figs. 3 and 4. This 
gives satisfaction and stands up to the 
work. As will be seen, the screw for 


expanding the cutting edge is screwed in 
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described on gray-iron bushings that had 


been bored, reamed, and both ends faced 


in a Jones & Lamson chucking lathe 
These were turned in an engine lathe on 
this expanding mandrel, using two tools 


and finishing in one cut across. We found, 
however, that it wouldn't stand the racket 
and soon had to discard it for something 
more accurate 

shown herewith, 4 fits 
the holl 


turned with a 


In the mandrel 


shing hole in Ww 


lathe; B 1s 
the foot, 


the taper bu 


spindle of the 
nch and the e1 


pped 


taper if 
drilled and ta 


—_—> 


¥g inch, 16 thread, right 








FIG. 3 


— 
FIG. 4 
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right- and left-hand thread screw for con 
necting C and B 

It will at once be seen that a half turr 
of this the 
enough easily to hold the work from turn 


screw will expand sleeve 
ing, and in the 600 pieces we have finishe 


on this mandrel since made, it seems t 


hold up to the requirements of accuracy 
In making it, care was taken to keep the 
work as close as possible to the end of the 
spindle, and no center support is required 
A. H. Maynard designed this mandrel for 
its special application on our work 


L. LL. 


An Expanding Chuck 


ARNOLD. 





We had a large number of manganese- 
bronze castings to finish and devised the 
chuck shown in the sketch to do the 
work. These pieces had to be finished 

im > fo } \ 


The Work 
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c 
AN ACCURATE EXPANDING MANDREI 

from the bottom and therefore supports hand The expanding sleeve C is bored 
the tool down to the cutting edge. Thus taper to fit B, and the outside turned the 
spring is prevented and the tool is much required size for the work, in this case 
stronger at the point corresponding to the e of an inch The end of this sleeve D 
one marked 4 in Fig. 2 is drilled and tapped ™% inch, 13 thread, 
M. W. FREEMAN left hand, and four slits sawed in its sides 
N England These slits run within 1/16 inch of one end 
and about 7, inch from the other end 
Expanding Mandr ls Stock is left for grinding, and sleeve C 
oc aa s hardened and ground inside and out, the 
On page 103, F. C. S. Student shows an thin ds of the slits being ground out 
expanding mandrel which, while good fter finishing. Parts 4 and B are also 
enough for some work, will not stand th hardened and ground, and a steady pin 
close test for accuracy applied on others. located in B to slip in one of the slits and 
In our shop we used one similar to that prevent C from turning. & is the hardened 








AN EXPANDING CHUCK 


within a limit of 0.002 inch in diameter, 


and also taper of cone. 


In Fig. 1, 4 is a tool-steel plug tapered 
on one end and threaded on_ the 
other. The taper on the end of the plug 


4 inches, nor 
fi oft. A 


connects A 


A should not be less than 3! 
ma- 
with 


more than 5! inches per 


chine-steel coupling B 
the pull-in rod on a Warner & Swasey 
turret lathe 

A tool-steel shell ( 
inside at the front end to match the taper 
on A On the outside it 
turned to 1/64 than the inside 
diameter of the work, which in this case 


is tapered on the 
extreme is 
inch less 
is about 1'4 inches and 1/32 inch shorter 
than the length of the projection on the 
work, so that it can be faced on the inside 
edge; see sketch showing the work and a 
portion of the chuck in position. C is 
the 
taper, so that it can be screwed into body 
D. 
cut from the front to the threaded portion 


threaded on 


opposite end from the 


There are also three 1/16-inch slots 


on ¢ 

In hardening C, the front end should 
be clamped together, so that when hard- 
ened it will increase the grip of C on A 


at the tapered end. D is simply the stand 
ard case-hardened machine-steel head for 








ese- 
the 
the 
shhed 
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Varner & Swasey bored and 


readed to suit. 


turret, 


In assembling C and D it is only neces- 
ry to screw C into D with the hand, as 
1e force of the tool on the work, when 
rst applied, will jam C into place. The 
iell C should be about % to 5/32 inch 
ick on a bore of % inch, to admit of 
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The frame is of cast iron 10 inches 


high, 2-inch taper bronze bearings 
threaded on pulley end to receive take-up 
nut. The take-up nut and locking device 
is shown in the sketch, the latter a small 
piece of spring brass drilled on one end 
and secured to the frame with the round 
headed screw he other end has a small 


tl holes and 
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wear, the provisions for taking up the 
wear are simple and satisfactory, and can 
be reached with ease at a moment's no 
tice. It works so well for us I thought it 
might interest others J. Brown 





Making a Punch in Sections 





The accompanying sketches show a 
punch and die that is rather novel in con 
struction, all the particular parts being 
machine work rather than filing, as 1s 
usual with this class of work. The ob 
ject is to get the punching, Fig. 1, sym 
metrical at a low cost for the tools and 
still have them capable of being easily re 


paired. The punch entered the die per 
fectly each of the four possible ways. 
The four punches that made the arms 
required two pieces, like Fig. 3, hardened 
and ground to the size of the inside curve 
on the punching, Fig. 1 Previous to 
hardening they were cut on two opposite 
sides with a double-angle cutter, as near 
as practical to the center. After the first 
grinding operation they were cut apart 
with a thin wheel and soldered into the 
punch holder, Fig. 2; which had been 
milled to receive them; all four were 
ground on the outside to fit the hole in 
the body of the die, Fig. 4; then a ring A 
was driven tightly over the punches to 
hold them firmly in place, and with the 
center punch held in place with a set 


screw, the punch was complete 


























MAKING A PUNCH IN SECTIONS 


ring. depression which fits in the 
In operation it is only necessary to serves to lock and prevent the nut from 
gz 
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FIG. I. DETAIL OF HEAD 
jarring loose. The arbor is % inch turned 
‘a to fit the taper sleeves and '% inch diame- 
\ ter at the flange ends with right and left 
Pulley \ ' : . , 
Locking _ Bronze ‘\\ threads. The taper bushing is milled 
seattitia \ Sere || through to allow take-up. The slot on the 
| 
bottom is to allow the oil to drip into the 
a, 
/ 
. I ‘2 
\ 
\ 
\¥ 
es 
Cie 
FIG. I 
Stand 
a enemas = 
- Ti Fic. 3 
Water Pan || | 
C 
i} 
so -_- ———_ \ 
Cue o 
FIG. 2. END VIEW OF GRINDER Y ; f 5 
handle in the usual manner for draw-in 
chucks on Warner & Swasey turret lathes 
This chuck, although of somewhat deli 
ate construction, will stand considerable reservoir, as shown in Fig. 2. The stand 


hard usage and could undoubtedly be 
pplied to other machines and work 


A. READER 





An Emery Wheel Stand 


Herewith is shown a very good emery 


wheel stand intended for small light 
grinding. The first one worked so well 


that we have since made eight 


or frame is cast iron with back and sides. 


1e bottom 


The front is left open as is tl 
under the pulley to allow for under belt- 
ing. The water pan is made of galvan 
ized iron, the ends extending 2 inches be 
ind back betweer 


yond the ends of arb 
the frame a tight fit, as shown in Fig. 2 
At one end the inside collar is made fast 
to the shaft, and the collar at the other 
end is threaded to fit a thread on the 


shaft. The purpose is to take up the end 


To mill the circular grooves in the 
( 


punch holder it was mounted on a face 


plate that could be adapted to a lathe 
spindle and spiral head The work was 
tested with an indicator so the center 
hole ran true in the lathe, then trans 
ferred to the milling machine, where an 
end mill of just the right diameter was 
used. The block, Fig. 5, was milled in a 
similar way, but after hardening was 
ground all over 

The. circular grooves were finished in a 
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ider by indexing and using a noted, namely, mounted or unmounted, illustrate, let us suppose that 


the 


eel of just the right size, measured lrop-forge, machine or pattern. A rub- was a casting, and that the pattern 
ith a micrometer caliper [his block, ber stamp is used for each of the entries been completed. For some reason a ce: 





s driven into the block Fig. 4, forms When a change is made in the tracing, tain %-inch drilled hole was changed t 

he dic lo find when the grooves in the by looking on the proper card, it is read ¥ inch. It would not be necessary 
nch and die blocks were just the right ly seen where the blue prints are, and change the blue print in the pattern sh 

| just alike, cylinders were placed which ones need to be changed. A new’ Each department has its own blue print 
opposite grooves and a caliper used blue print is made and issued to the de- and they are never delivered from on 

er them similar to measuring threads 

th wire [he guide plate to locate th CRAWER | NAME TYPE BLUE PRINT 
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Cutter Grinder Head with ee 
Adjusting Screws a 
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im sending a drawing of a kink I venti , 
e used several tims The drawing 1 
f-explanatory For : 9 ' 
eu wl np CAC RINT RI iI CAI 
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department to another without ‘going 
through the drawing room 
When the department is through wit! 
7 the blue print, it is returned to the « 
ing room and the date entered in the 
umn “Returned.” A. B. Howk 
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Making Beveled Washer Dies 








7h 
sd 





I can well remember the time when 


a 
a 


such a thing as beveled wrought-iron 
a 6 enelc + TT, 
washers for bridge and car work was un- 


a-a Cone Pomt Screws known; cast-iron washers were used en- 












































CUTTER GRINDER HEAD WITH ADJUSTING SCREWS tirely. But since the advent of the sky- 
other) are slightly advanced, after having ae a ae 
loosened the dog-point screw which holds 
the cone in position on the spindle. The _ } 
dog-point screw is midway between the 
cone-point screws, which are made of tool 
steel, and hardened. It is necessary that 
the three screws be a good fit. so that they 
not loosen E. H 
FIG.2 TOR | | 
FIG. 1 [ 
A Blue-print Record Card 
Some system of proper] ping t k 
t the blue p t t tactorv must b 
levised, f m WwW line f work as 7 enn 
h that mp C1 t | ] eg t 7 : » — 
lesign and detail stantly being 
made, as in the tomobile business of 
today T} i trated herewith is | 
e which [| devi , and ed by th | 
Garford company to keep a record of all PIG.2 SIDE FIG.2 END 
blue prints issued from t irawing room DIES FOR MAKING REVELED WASHERS 
Fach pie let parate 
tandard sheet, and the blue prints are partment and the old one returned to the scraper with a steel frame, railroad cars 
mounted on pressboard for the factory d lrawing room and destroyed In this with steel frames and all-steel bridges, the 
partment When a blue print is ted, way there is no chance by which an in- cast washers have gone into sash weight 
ard is filled out for it. The name of rrect blue print can be in the factory. and other uses where strength and 
t p [ t] m ( ing 1 tl dat n icy ar ot fa tors 
me id t ber vhi t b int was inged is en Structural work now uses a great m 
war 4 - P their tered f these washers as well as bridg 
per pla t f vr t necessary to id \ The demand s 
Del the blue print heck some 1 se in som h 
vu r placed in the column k | the spa stead vell 
rt t t ft lat ind milar mark placed The bevels run from 20 to 60 deg! 
{ , ted I id 1 ’ k 











of C 


1 each side, 
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rs are rolled as required, and the wash- is exactly like the beveled edge 
are made from the special bar. One This piece B has a spring or 
lution of the press punches the hole shown in the underneath view, Fig. 3. 
ce . 


1 the next gages and shears it off. Th lhe pull and 


1 t aX e pull and 
( , . 


hold tt against the 


piece 


hand 


sliding mem 


1 


IS 1n 


. ») in the die answers two purposes, as ( intil the dial E pushes it outward 
hs ilso gages the iron and keeps it from Che graduated dial E is turned by 
* ling while the punch is doing its work until the beveled end of the 
om he illustration shows the washer, and ber B comes in contact with the bearing 
views of the die PRESSMAN surface of the slide Meanwhile C 
" - ———— ontact with the other side Its « 


)pera- 


A Micrometer oud Gage for ‘ on is similar to that of a micrometer, 
: it, nly on a larger scale Che graduations 
Dovetailed Slide on the dial read in thousandths 


Che 


h from zero to 0.040 inch 
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obtain good results in manufactur I the screw of £ 1s 12, and the beve I 
one must have good tools; but wu ts pointed end is 52 degrees in the nn 
nately one cannot always make thes« cluded ang] 
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Front View End View 
FIG. I FIG. 2 
her 
vyhen \ MICROMETER GAGE FOR A DOVETAILED SLIDI 
iron 
In- : ote eo - ae 
ools “fool-proof When transient help Figs. 4, 5 and 6 are from photographs 
en- - " ‘ 
employed, it is rather disheartening to of the gage and one of the slide bearings 
sky- ; ' . 
; have a tool upon which considerable whose dovetailed surfaces it is made to 
thought and work have been spent ruined gage 
— because of their inexperience The sub- [The members B, C. D, D’ and E are of 


Novo 


ter 


ect of this articl which steel, tempered and ground 


lesigned for hard us: 


is a gage was 


under such con constant use for six months no 


ine 


A f- 
per 


2S 

Sta By va lal i 
but the isual reader not » be pern 
nently bound and k wit ts va b 
index, f trequent ‘ re And this 
is true with any of ther journals that 
we prize most. Bind them by all means, 
either as a whole n part. One's hi 
brary shelves ar t complete without 
them 

But after thes« od ’ b 1 
ind indexed what shall be d with th 
odd lippings trom t d ) and 
from miscellane 5 8 é On innot 
vell e a colun d f f 1 t 
I I iw pape n ( I ] ] 2 

r 

page trom \ \IACHIN 








r 
3 NDERNEATH PLAN RO 
ETER GAGI 

dexed nveciop l wi | l nt only 

scellaneous clippings, but anything els« 
that will go inside. One day | was work 
ing up the ibject of anemometers, and, 
ifter a considerabl sear found data 
for wind pressures at varying velocities 
| plotted the curve and wa well rep d 
for my work, but after I had _ finished 
with the irve, for the time being oO 
a proper! ndexed envelop it went, 
where I could know when to find it next 
time Don't let it be said of you as one 


























a? 
Fit } Fit 5 Fic. ¢ 
HI WOVETAILI I N {I1CROMETER GAGE 

wall 

ns and is constructed s¢ s to ret ceptible wear is noti ble, and I antici- f t d [ am r 

curacy pate a long and useful life for this tool ed it, but | now where I put it 
ars s made to caliper the inner behring Cal ASHLEY Your d 1~<¢ p tem is th 
the s of a dovetailed slide The slide a w-where-I put-it I 
} part of a dent chair B use f | d . S a \ n l w ed mre special 

| 1 ae ndexing ystem ; : 

: ] d sides t the pearing t \ . ¢ S 1 1 4 } ( country 
ticable to use ordinary calipers . ( iny kind of 1 
to 311 Sl show the g¢ Che 1 rv gratef Ir. Cr er for xcept ; few colla 

{ mad f to steel | ‘ t nac ' f It 
, + f 1 the 1 hers ( ind ) c ¢ ; “ ] S ' f | 1 *¢ 
: f rews d wel — 1 ] ‘ f \ , fur ! 
vi Betwe ' g l ) t luloid But not so 
j one rm end 1 xt N =) Ids 
] \ , { 
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prices of celluloid, but samples of various 
colors and thicknesses as well. 

the 
nemometers 


case it will not be an- 
and celluloid, but the 
it may, the results of many 


work 


worth 


In readers’ 
be 
problem what 
of them that 
have taken 


preserving 


have cost hard and 


valuable time are well 


They will come in very handy 
it, 


some day, and when we least expect 


too 

I am sure | am not wrong in thinking 
that the indexed-envelop system is like a 
of 


good tool on the lathe job. It is one 


several, to be sure, but there are impor- 


tant phases of the work, to which it is es- 
pecially adapted Use it for the work it 
can do best and some day there will be a 
job, in the execution of which you will 
win, because you had started an envelop 
ling system, had kept it keen as you did 
the other tools, and because you didn’t 
“throw it away.” 
Wittiam E. REep 





A Revolving Milling Fixture 


This 


without 


is made to mill both ends 
the the 
fixture until both ends are milled. In the 


hixture 


removing piece from 


illustration it is shown holding the rear- 


axle bearing of an automobile. The base 


VW is made of cast iron with a slot cored 


in either end to bolt the fixture to the 
milling table. It is faced on the bottom 
Mills 
| B Cc 
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which center it. These holes are made 
0.002 inch larger than the pins, so that 
they will not bind. The base M has two 
hardened cold-rolled steel dowel pins D 
To mill the piece, first at- 


to the milling-machine 


fastened in it. 
tach the fixture 
table, then put the arbor in place, which 
will center with the dowel pins already 
mentioned; next put the piece N all the 
way on the arbor, next slip the hardened- 
steel washer J on the arbor and drive the 
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tissue paper in the center and five on ea 
ends. 

This experience set me thinking, and 
conceived .the idea that a 
neatly balanced at points, would be mo 
nearly perfect. The sketch, Fig. 1, w 
I think, almost explain itself. It 
of a suitable blade or bar of steel, wi 


straight-edg 


consis 


five or more slides made adjustable, 
that any error or change in its accura 
may be easily and quickly overcome 




















key E, shown in Fig. 3. This will tighten This arrangement would also permit 
the arbor and hold it while one end is a fine measurement being taken of t! 
= ais i 
~ fo i, 
J) a 
= = = = 
FIG 1 
om ha J 
OSS FIG 4 
PLAN FOR A STRAIGHT-EDGE 
being milled; after milling one end, re- error in a surface that was not true r 
volve one-half turn and the picce is ready do this the two slides one-third fro 
to have the other end milled each end should be set upon the worl 
Harry Perry The other slides are then let down unt 





Plan for a Straight-edge 


doubt 


a straight-edge, and the longer it is 


There is always more or less 


about 


the more the doubt not only as to how 











\ REVOLVING 


and at the top on both sides of the round 
On the 
rear side a hardened steel plate H is at- 


boss. The large hole is reamed. 


tached with screws. This is done to give 
a better wearing surface for the key F, 
which holds the arbor in place. The ar- 
bor K is made of cold-rolled steel and is 
It has a hole drilled at 
The arbor 


hardened all over. 
the rear end for the handle L. 
has two holes drilled in it on the larger 


diameter to receive the dowel pins D, 


FIG. 2 


MILLING FIXTURE 


straight it is each time you use it, but how 
much sag it has. If it has two edges you 
turn it over and try the other side, but 
that doesn’t take the sag out. 

When making a large straight-edge no 
matter how heavy, there will always be 


some sag in it. I used one to feet long, 


like Fig. 3, made by a leading concern, 
and it had five-thousandths sag. It would 
hold paper under three points, and you 


could also make it hold tight one piece of 


they touch, the thumb nuts are then tight 
ened up, and with a fine tapered wedge it 


is an easy matter to see a small error 
The slides, Fig. 2, are to be an exa 
length set square between the three pin 


a squared hole washer and a fine thread 


+ 


screw and thumb nut to hold them as s« 


The bar or blade would not have to b 


are to b 
all the 


+ 


a straight edge as the points A 
rounded off 
same to a given line on the wedge, and 
the line on the center of the point of slide 

The wedge can be as fine as you like, if 


mn the slides to read 


made and graduated 
thousandths 0.005 taper per inch, then 


slides could be set to read correct on th 


3 inches long, 


th 
tn 


on the wedge, and the slides 
As 


center line 
could then be read up or down 0.015. 

a thousandth on the wedge would be 
space of 1/5 
an easy matter to see an error much less 


inch, it would, of course, 
than o.oo1 of an inch 
Another advantage of a straight-edg 
of this kind would be that the slides could 
be to touch the work, 


then fastened again, and by reversing thx 


released and set 


other side, the difference would show just 


about double the amount the work was 
out. In other words, if the work was 
0.001 inch hollow and the slides were set 


to touch at given points these same points 
would be 0.002 off in the center of the job 
by using the other edge. 


H. L. 


CAMERON 





Active exploration of a new Cuban de 
posit of iron ore, according to the Jro 
Age, has brought to light above 500,000, 
000 tons, which would add § per cent. t 
the figure representing the world’s total 
iron-ore supply, as published last year in 
of the *Swedish Government 


report ex 


perts. 








n th 
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),000, 
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Burning a Patch on a Condenser 
Casting 


By Josepu F. Hart 


[he casting shown in Fig. 1 was about 
6 feet high, 7 feet long, 4 feet wide on 
the upper flange, and 9x4™% feet on the 
ottom, including the nozzle, which opened 
about 18 inches 

The particular casting in question was 
wanted in a hurry; but when the mold 
crack about 2 feet 
to X, Fig. 1 


fixed as fo 


was taken apart, a 
long was discovered at X 
[his crack, however, was 
lows and the casting used 

\ 2-inch hole 
tl _- crack 


when the 


was drilled at the end of 
keep it from spreading any 

casting was _ heated 
Chen the casting was set up on the foun 
shown in Fig. 2 
yf cake cores 
were then rubbed to the shape and placed 


position 


nd securely propped. Pieces 


ill along the crack on the outside of th 
at the flange at X, Fig. 2 
these cores being held in place by ram 
ming sand firmly around them. A sort 
of mold was then made on the inside of 
starting at the drilled hole, 
und reaching an inch beyond the face of 
This simply a 
trough with a cross-section like the lette: 


the flange mold was 
U, to guide a stream of iron along th: 
crack and pass it off into pig beds mad 
in this case by using 


receive it, mad 


few bricks and a little loam A w 
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chain was put on the hook 


so the block 
casting, the 


chain was against the casting 


MACHINIST 


of the traveler 


would come away above the 
ladle brought over until the 


with the 


ladle hanging nearly half into it and half 


outside A 


two-legged chain was then 


passed through the condenser from the 


other side and a hook caught on each 


journal of 
hogked into 
few men to 
paratus and 
the stream 


)}D 





When we got at it in earnest. a single 


machine shop 


the ladle 

the ring of t 
pul 
we started to pour, guiding 


Another chain 


he first, with a 
| on it, completed the ap- 


from the ladle along the 


RNING ON 








re was then made inside of the casting 
this dried the loam trough and expanded 
he casting, opening the crack up noti \ 
m\ 
/ | 
| 
| 
} 
\ 
<a —— : = ‘ So 
se | 2 
NSER ( Ss N¢ 
lo po f t gw rack from ¢ gain un 
x i ge ( 1dit ] Iding t I2 til the edges WwW ] Ss DeiIng de 
ndredweigl f iron, from one of the termined by feeling along with an iron 
idle cars used f carrying iron to the rod), the chain gang p ng easing off, 
de floors. W d measured this lle as ordered 
mm end to end of its irnals and found It was a successf 1, the crack b 
it it would pass nearly through the’ ing firmly united ft end to end; the 
ndenser. But on account of being hung e drilled in the « ¢ had to be left 
the cran would not reach far there as far as the f Irv was con 
1ough in to catch the end of the crack. cerned, but could fixed up in the 


on 
w 


Turning on a Planer 


By S. EH. Davipson 


We had a large punch-press fly-wheel 
A which broke in the hub. It was de 
cided to shrink a: band on the hub. To 
do this we had t# turn a straight place 


on the hub, but as we did not have a 
lathe large enough to swing the job it was 
decided to do it as follows: A flange bush- 
ing B was bolted to the planer table C, 


——-,_ 











A PLANER 


the fly-wheel placed on it so that it could 


ins of a quarter-turn 


of shaft 


be driven by me 
belt from a pulley on a piece 
ing in a lathe set in front of the planer 
An extension planer tool E was used so 
as to reach ouit to the center of the fly 
wheel The cut was set with the cross 
feed, and the 'down feed was worked by 


hand 





holes in partially 
green concrete is a tedious process, owing 
» the frequent wedging of the drill 
One contractpr seems to have hit upon a 
simple methad of drilling these holes with 


ut undergoitg the delay incident to wedg 


ing. H $ s a compressed uir drill hung in 
the guides of'a small pile-driver frame, the 
irill occupying the same position as would 
the hammer in pile driving. The drill was 
spended | 1 wire rope, and raised or 
lowered | means of a hand windlass 
| \ tig ngement was 
that a longer drill could be used than with 
he ordinary tripod outfit \ small metal 
1 | \ T ct WW t! the dt l] nt , the 
| 
I t gh thi ter was fi d 
nder a heavy pressure, rrying off the 


tendency to 


wedge Many such holes have been bored 


parti lv gre ncret t i depth ot 
ix tect key nee? md Contract 
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Does It Pay to Write > 


the 
editors of a paper like our own is the diff 


One of surprising things to the 
culty with which many capable men grasp 
that 
One of the standing sources of 
AMERICAN MACHINIST 
best known 
on subjects con- 


the idea manuscript is worth hard 
money 
satisfaction to the 
fact that 


writers of the present day 


is the one of the 


nected with the foundry began his career 
as a writer by supplying articles for this 
paper, albeit, at the had to be 


coaxed and almost dragooned into putting 


start, he 


his ideas on paper and the editing of his 
first work rather Another 
this kind has just come to our 


was drastic. 


notice in the person of one of our con 


as recently obtained a posi 
tion as the head of the publicity depart 
ment of one of the largest manufacturing 

his gentleman 
letter of 


which he 


untry 
iS just written us a acknowl 
says: “Several 
edited an item I sent in. It 

You 
- and | 
situation \s the A 


started me, it may perhaps be 


returned the 
woke up to th 
MERICAN MACHINIS 


interesting 


to know the concre results of my work.” 

lhe gentleman’s progress as a writer is 
hown by the fact that in 1904 he received 
$58 from his bors with the pen, in 
1905 $221, and in 1906 $492 Chis 
work he says was all done in his spar 
moments and adds, “If I had gone in to 
get all I could out of the game of writing 
I could have more than doubled the 
umount of work turned out.” 

As a final result he has obtained the 


position mentioned, which he ascribes 


directly to the coaching received through 
the editing of his manuscripts by the 
editors of this paper, and, needless to say, 


he considers writing for the papers to be 


well worth while. Not every reader can 
expect such an outcome, of course, but 
there are many to whom this avenue of 


adding to their income lies open 


The 


the only 


two means 


cases cited are by no 


( ould 


leading positions who place 


ones we give of men in 


a high value 
upon the training obtained through writing 
AMERICAN MACHINIST Che 


mistake if he 


for the man 
of ideas 


makes a hides his 


light under a bushel 





Hydraulic Riveting in Ship- 
building 


advance in the use of 


\n important 


hydraulic riveting machines was made in 


the construction of the ship “Mauretania,” 
f which particulars are 


before the 


given in a paper 
International 
De Ru- 
Eight machines were employed, hav- 
feet 6 inches and 6 
the middle-sized machine 


read Bordeaux 
Shipbuilding Congress by E. W. 
sett 
Ing 


fé et. re spe ctivel 


gaps of 5 feet, 5 
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being found the most serviceable. They 
were supported by trolleys running in the 
roof of the shed under which the vessel 
was built, and from derricks which were 
guyed from the standards of the shed, the 
trolleys and derricks being so arranged 
that they could be readily moved in any 
their 


required position within range of 


action. In the construction of the ship 
upward of 4,000,000 rivets weighing 700 
tons were used, of which we are told a 
considerable proportion were hydraulically 
riveted, although no figure relating to this 
proportion is given. 





Submarine Navigation 


\ highly important paper on the present 


and future of submarine navigation was 


read recently at the Bordeaux Interna- 


tional Congress in Naval Architecture, by 


A. M. Laubeuf, Ancien IngenieurenChet 
de la Marine France M. Laubeuf has 
been intimately connected with submarine 
navigation work for many years and his 


opinions will be received with all the more 


respect because of their temperate nature. 


He regards submarine boats as essentially 


means of defense and believes they will 


prevent the bombardment of harbors and 


1ender impossible any serious blockade, or 


any landing from an enemy’s squadron 


moored off a coast, their offensive opera- 


being limited to work im narrow 


tions 


straits, where they can cause an enemy’s 


squadron to fear being torpedoed as they 


leave or enter their own harbors. 
Submarine boats are necessarily of slow 
the 


size being set by the fact that the difficul- 


speed and small size limitation of 


ties of navigating increase with the size. 
Diving and evolutions which are very easy 
an 8o0-foot boat of 
delicate 


with 100 or 120 tons 


become exceedingly operations 
when they have to be carried out with one 
of double that length 

The 


tween 


author discriminates sharply be- 


submersible boats, 
the latter being those of relatively high 


submarine and 


buoyancy, which he favors. He considers 
that it is essential to have a separate motor 
for running on the surface and when sub- 
merged, and has no hesitation in condemn- 
ing for the 
using gasolene 


former purpose all motors 


similar substances. 
that for 


control 


and 


He considers it clear those na- 


their 


less 


tions having absolut over 


home waters submarine boats have 


usefulness than for others, and in the first 
class he includes the United States, Eng- 
that 


experimental period is over and that sat- 


land and Japan. He considers the 
isfactory types of submarine boats have 
already been built. He regards the sub- 
marine as especially valuable for secondary 
states, because they are so largely a means 
of defense rather than of offense, and to 
that extent they will act as a step toward 


the suppression of war 
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ools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 





tHE 


Improvenents in Lifting Magnets 


though the laws governing electro 
nets have been well known for years 
mber of commercial magnets actu 


in use in the United States today is 
tively small, considering the numbet 
plants in this country which could 
magnets for 


tably employ lifting 


lling various forms of raw metals 
finished parts entering into the prod 
This conditio1 


rgely due to the fact that the advan 


of their manufacture 


s of lifting magnets are not generally 
red, for no concern that has given the 

ng magnet a fair trial has returned to 
old method of handling iron and steel 
Wherever pig iron, metal plates, tubes, 
ls, beams, scrap or heavy castings of 
ron or steel are handled lifting magnets 
No tim 


st 1n adjusting hoisting tackle to th 


be advantage ously ¢ mploy ed 


ct to be raised and this alone is often 
With pig iron 


ficient to justify its use. 


tes, rails and scrap, the advantages of 




















FIG. I. THE NEW LIFTING MAGNET 


ting magnets are still more obvious 
ng tothe large numberof pieces thatcan 
handled at a single lift, and to the fact 
the objects so handled need not be 
1 beforehand 
rk of this sort is to lower the magnet 


All that is necessary in 


the objects to be handled, switch on 
urrent—and lift \ further advan 
of lifting magnets is found in the 
t that metal too hot to be touched with 
fingers can be handled as easily as 


ih cold 


lhe construction of magnets for hand 
ing plates, or material of a similar na 
ture, affording opportunity to secure an 
intimate magnetic contact, is a compara 


ively simple problem. In such cases th 

















principal care of the designer will be t 
provide means for securely anchoring and 
properly insulating the magnetizing coil 
Magnets for handling billets, rails, et 
laid in piles are, as a le, operated in 
pairs. Such material usually comes in 30 
foot lengths and is most onveniently 
handled by two magnets placed about 18 
or 20 feet apart on a balancing bar t 
which the crane hook is attached 

When it comes to handling pig iron, 
scrap, etc., there are more difficulties in 
design. Such magnets are expected to 
handle a wide range of material, varying 
in form, in magnetic permeability, and 
often encountered in irregular piles 
magnetic cir 
Al 


hence the reluctance of 4he 


otal ix will 


‘uit, and consequently th 
vary with each lift 

Other things being equal, the larger the 
magnet the greater its lifting capacity, and 
just here is the crux of the magnet prob 
lem—for only the most intimate knowl 
edge of electromagnetism combined with 
experience in building lifting 


magnets will enable one to know the ex 


practical 


act point at which any further saving in 


LATEST INFORMATION 


weight will be accompanied b i more 
in ethciency 
The engineers of the Cutler-Hammer 


Clutch Company, of Milwaukee, have been 


working along this i¢ for several years, 
nd their new magnet, it is claimed, marks 
distinct st 1 advance in tl industry 
| is shown in Fig. 1, whi ee 
incl magnet and shows the entral hol 


which permits heat to radiate through the 


} a. 
ody 


of the magnet. The corrugations also 


t this radiation D he w magnet 
terminal box which does away with 
t proj ting hand rorm rly 1 ed and 
which ometimes got broket ff in lower 
g into freight 
In ] di on tl magnet ittraction 
tf the inner pol | ecn p rposely made 
stronget! thar that f th ‘ tel pole so 
that in handling iron pig r similar ma 
terial the sp ‘ t the 
load are re sed by t oO r po first, 
vii 1 ent vitche tl ind are 
iW toward ter I lagnet 
! tl ) ) I tion 1 tn imner 
e, thu ling the ope t leposit 
e | Vit i I xceed 
y 1 the dis t } nagnet, 
tsell 
Vests of rent nsumption for un 
loading r of pig iron showed the aver 
ge load to be 739 pound he number 
f trips 1390 and the total time 2 hours 
ind 5 minut r] was in use 

















10-INCH MAGNET LIFTING TANK 
HEADS 


hour and 15 minutes, making an 8% 


kilowatt hour, which ranges in cost from 


16 cents upward, depending on the cost of 
erent 
Fig. 2 shows a magnet lifting 32 sand 
t manganese iron pigs, averaging 65 
pounds each or a total weight of 2080 


pounds, while Fig shows how a small 


10-inch magnet picks tank heads or sim- 
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A New Turret Head for Drill 
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drill being used revolves, the others being 
out of action and out of the way, but the 





Press or Lathe main feature is that no part of the turret 
me ais head takes any of the thrust, it being 
While turret heads have been used in transferred directly to the spindle of the 
various ways for many years, this seems drill press or whatever tool it is being 
to have features which are different from used in 
our older friends in this line. Only the The taper shank A is made to fit any 
Arrangement of 
Indexing Pin 
Spiral Spring SS 
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machine and carries a sleeve B on 


lower end, inside the casing, which slid 


on the key C and is controlled by t 
inner end of handle D. The end 
sleeve B is milled to form a clutch, whi 


fits a similar clutch E on the end of ea 


These spindles cat 
the 


tool-driving spindle 


any drills or other tools in regu 
way. 

The end of spindle 4 is turned to f 
part of a sphere of the right diameter 
fit the ends of each tool spindle as it con 
into position and in this way transfer 


the thrust direct to the spindle of the m 

















FIG 2 WITH TOOLS IN PLACE 
chine, which relieves all strain from thx 
turret head itself. The only tendency ot 
the turret head is to turn with the driving 


spindle, due to friction of the bearings 
and this is overcome by a small rod whic! 
rests against the drill-press column. Use 
tailstock of a lathe a pin is put 


a hole provided for the purpose 


in the 

through 
and locks the spindle and case togeth 
the same as a stationat 


This makes it 


turret. 

















RILL PRESS 


IN USE 


IN 


LATHE TAILSTOCK 
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The turret swings on the center bolt / with motor drive, whi makes it suit Literature of Structural Steel 
Ke in angle of about 45 degrees, being able for factories his employ motor 3 ae 
» | in its proper position by a locking entirely for driving their ichinery It Designing 
which is controlled by the same handle als has thet mproved features 
1s throws the clutch mto mesh All t ( erage ttachment in the head By Harry GWINNER 
r of the clutch mechanism can be vhich makes 1 re powert d al en 
n up by the adjusting nut G, which pable f tine and sensitive adjustment, lust at present, tl id of str 
is the drill rigidly and prevents its ior riveting i rick rive where a d alesis , sal far steel work i on 


t 


wing ahead or jumping into the work cerned, offers rative positions, 





s nut is held to the proper adjustment there R t] 
” ve lock bolt H should | st 
my he illustrations of the turret being used cha il desig Witl iparat 
- arious kinds of work show its advan itt] ib pe ti ‘¢ ement 
™ s; for many purposes and how by its 5 rk mastered 
a single-spindle drill is practically In fact, so g 1 | nical « 
ned into a multiple-spindle machine on signing become that it already overl 
nv jobs, saving much time and trouble to some extent th hasm separating th 
unging drills we Ids ly it mp 
t can be used for tapping either by the ld absorb sufficient knowledge 
= of a reversing tapping attachment in yf structur ‘ vork to meet his war 
of its sockets or by using a drill press d the d ( lhe g of sh 
ing gears for reversing the motion ton steel building te gird for t 


( v ( | ne { ype ines 
i ' 

This 1s known as t Diamond Turret towers I “ K ome well w 

d and Ss 1 ae in seve! sizes to take th l I ‘ de gner 
lls up t 3 1 ies in diameter It is While t . d tl p BIC 

made by the Diamond Power Specialty th bridg £ t determin 
\ Company, Detroit, Michigan tresses due t tive loads, the « 
; termining i S\ lue t t 
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onat | [he spinning roll ed are along theoret d practical Ii 
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slightly spre i ents found t work profitabl ( t 
ne chips p es ung esting 
, ie oO 
wed ed ) Wi Ing \s nu irt witl he ial il 
them t Stic 1 \ 3 be k gotter t b ul Int on ( 
reg | supplied ire resp ndence > s ing th tit 
made of hig! ) pable I Building Trad Pocketbook Thomp 
' 
ng and sever e 18 son's “Bridge and Struct Desig 





Che principal use of 


giass It has the prom f coloring issue excellent hand-book which cout 











l | glass blue. The oxide ts used tor this pur 1 vast deal of information and may bi 
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Ketchmann’s “Steel Mill 
second edition, price $4, is the best all 
around book of its kind I have ever seen 


Suildings, ’ 


It contains specifications, calculations, es 
a wealth of details, graphic and 
analytical of 
stresses, costs and the plans and elevations 


timates, 

methods calculations of 

of several steel engineering buildings. 
Merriman and Jacoby’s “Simple Stress- 


es,’ “Graphic Statics” and “Bridge De 
sign” are well written and easily worth 
the price of $2.50 each The two last 
named contained reduced drawings from 
the originals which give an added value 
Kidder’s “The Architects’ and Builders’ 


Pocket Book” should in all cases go hand 
in hand with our old friend “Kent.” 

“Tables of 
arithms from o to 100 feet” and Smoley’s 
“Tables of [ 
Feet, Inches and Fractions of Inches” are 


Inskip's Squares and Log 


Logarithms and Squares of 


invaluable for finding the lengths of diag 
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A Gage for Setting Gear Cutters 
and Work 


By DyNamic 


Among the difficulties that one runs 
against in the handling of the milling ma- 
chine, probably the most troublesome is 
that of the proper setting of the cutters 
with the work. One of the 
first instances where we run up against 
this trouble is in setting the cutter for the 


operation of cutting the teeth of gears. 


respect to 


In this case the cutter has to be set ac- 
curately in the central position, with the 
arbor in the spiral or index head. 

[here are various methods by which 
this is accomplished, among which we will 
mention a few. Probably the most ac 
curate is that method in which the arbor 
is brought into position, first on one side 








onal and skew members and are indeed and then on the other side of the cutter, 
time savers ind, using tissue paper, a proper contact 
Cutter 
k$— - — 5 > 
\ oo 
Pa 
<-3 
| a 
| ~ I —_ 
' ; 
| x 
FIG. 2 
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| Square 
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A GAGE FOR SETTING 

Johnson's “Theory and Practice of Mod 
ern Framed Du 
book have a national reputation, but the 


Structures” and Boie's 
prices are just a little too steep 

Any 
loves engineering 
in mind and pocket-book with structural 


really 
both 


mechanical designer who 


will be charmed 


steel work 





According to a recent German compila- 
tion of statistics the world’s total mileage 
of railroads now totals 564,000 miles, of 
which the United States has 216,000 and 
Europe 192,000—the mileage of this coun- 
try thus exceeding that of combined Eu 
rope by about 24,000. More than one-half 
of the totai mileage of the world is esti 
mated to be upon the American continent 
These figures, as great as they are, will 
be materially increased with the contem 
plated rail laying of the next five vears 


GEAR 






Bunter Block 






Slot in 
Table 


FIG. 3 
CUTTERS AND WORK 
is obtamed between the paper, arbor and 
cutter. The dial location is noted and the 
central position is obtained by the proper 
movement of the cross screw, as indicated 


dial 
Chis 


by the 
stated. 
of being 


reading after each trial, as 


method has the. objection 
owing to the back 


lash in the screw, is reliable only when 


slow, and, 
Then we 
but 
as this line is not always in the center, 
and as in the majority of cutters it can be 
noticed by the naked eye to be consider- 
ably out of center, it is not advisable to 
In 
many cases we will find that fairly good 
results can be obtained by merely estimat- 
ing the center of the cutter by the aid of 
a good, sharp center in the dividing-head 
spindle when it is brought into contact 
with the face of the cutter tooth. 


the greatest of care is exercised. 


have the line on the cutter to go by; 


depend wholly upon it for exactness. 
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It is the object of this article to prese: 
a means of centering the gear cutter 
that the most delicate piece of gear cu 
ting may be handled with ease and assu 
ance of smooth-running gears in so i 
as the central setting of the cutter is c 
cerned. Fig. 1 shows the method I us 
Here we have a centering gage which 
brought into position as shown; by meai 
of the square the setting of the cutt 
central with the axis of the arbor is 
sured. This gage, when brought into p 
sition by means of the V-shaped ends 
that it is 
square, centers the cutter and arbor, as 


square with the edge of t 
easily seen to be the fact, no matter wh 
size arbor or pitch cutter is used; that 1 
within certain limits. This method wi 
be recognized by many as being about 

simple as one could desire and yet retai 
the necessary degree of accuracy. T! 
accuracy is dependent only upon the limit 
of the gage and the skill used in setting 

shows the of tl 
gage. This will enable anyone who so d 
sires to make one. 


be found to answer the purpose of a N: 


Fig. 2 dimensions 


This size of gage will 


2 or 3 milling machine and ordinary work 
For heavier work a larger gage would b 
light work a 
smaller one could be used. It would b 
and the gage, 

contact with the sharp edges of the cutt 


handy, and for very mu 


well to harden temper 
would produce burs which would impai: 
the accuracy of the setting after continu: 
It of course goes without saying th 
V's 
and with the sides of the gage 


use 


the must be central with each othe: 
In making 
this gage it would be best to work out the 
line as possible with 
and then finish th 
sides afterward, either by milling or grind 
ing. The latter method can be used after 


the piece is hardened. 


V’s as nearly to the 


file or other means, 


I offer as a suggestion Fig. 3 for a good 
method to go about the job of grinding 
the sides parallel with the center of the 
V’s. 
tion by the two pieces of drill rod, or other 
finished round stock of the same diameter 
which rest on parallels so that the gage 
hangs free of the table, depending wholly 
upon the rods for the horizontal location 
The rods are clamped in place by the 
clamp, as shown. The gage is held in the 
vertical position by the bunter, which is 
set against its side and gives sufficient 
support sideways so that the operation of 
grinding the upper edge may be done. By 
following out this method the gage should 
be an accurate affair, providing that the 
V’s are laid off properly in the first plac 
and the lines followed closely 

The gage just described is not limited 
in use to that of locating gear cutters, but 
may be used for locating keyway cutter: 
and other cutters that have to be set cen 
tral with round or square stock. Othe: 
uses will suggest themselves as they ap 
pear. 

The importance of the cutter being ac 
curately set in the central position cannot 


Here we have the gage held in posi 
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be too well understood in the case of fast- 
running gears, especially when they have a 
low number of teeth. The offset position 
of the cutter will produce noisy gears 
when running in one direction, while the 
same gears might not give trouble when 
running in the other direction The de 
gree of trouble, of course, depends upon 
the amount the cutter is offset. 

While the cutter may be set a trifle off 
set, when cutting but a single space, with 
out affecting the practical operation of the 
gear, when using cutters in a gang to cut 
two or more teeth they must be accurately 
set in the central position in order to ob 
tain gears that are at all satisfactory. [This 
is caused by the fact that the teeth cut in 
groups, as would be the case with gang 
cutters, would show the effects of the 
same amount of offset of cutter in an ex- 
aggerated degree as compared with those 
cut with the single cutter. When set in 
groups the shape of the cutter is different 
from that in the case of the single cutter. 
The outer cutters in the gang are inclined 
toward the center of the gear, that is, with 
the center line of the teeth cut with these 
outside cutters radial The more teeth 
included in the group, tne greater is the 
accuracy required in setting 

Another effect that the slight offset in 
the setting of gang cutters has on the 
teeth in the gears is noticed in the case 
of a gear in which the number of teeth in 
the group is not a direct multiple of the 
number of divisions necessary to cover 
the number of teeth 
ing of a thin tooth, or teeth, as the case 


It is in the produc 


may be, by the overlap of the cutter on 
the last cut through. This fault is gen- 
erally credited to the inaccuracy of the 
dividing mechanism of the milling ma- 
chine or gear cutter, but the real cause 
is the one just given, the offset of the 
cutter. 

I hope that this little kink may be of 
value to someone who may read _ this 
article 





Commercial - training Workshops 
By Cuas. Prescott FULLER 


The training of the youth of the pres 
ent and of future generations, who select 
one or more of the many manual branches 
of the engineering profession as the means 
whereby they will earn their livelihood, is 
a question upon which volumes have been 
written, many 
many tried, with more or less failure, to 
produce at the age of manhood skilled 
mechanics with the desired degree of uni- 
formity of skill and alertness in the ma- 
jority of those trained under such 
schemes. 

At the present time there is much dis- 
cussion as to this training, the trend of 


schemes advanced and 


which is to revive the system of appren- 
ticeship of youths for a term of years, as 
of old; possibly upon some better footing 
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than formerly, but just in what manner 
the betterment of the old system shall be 
carried out, no one seems to be agreed 
We all know, who have been through the 
mill of apprenticeship in the past, of the 
pains and pleasures of the old system, its 
good points and its bad ones; but one fact 
stands out clearly and distinctly Those 
men who, as youths, had the good fortune 
to be placed in establishments turning 
out the very highest quality of work and 
whose knowledge was picked up while 
working under the best journeymen em 
ployed therein have had the pick of the 
best jobs everywhere; and many have ad 
vanced themselves to the highest positions 
of responsibility and trust; such men are 
seldom found in the ranks of the unem 


ployed, unless through illness 


How Can WE Secure THESE 
CONDITIONS? 

[his being an undoubted fact, surely 
there must be some way of securing all 
the advantages of the system of appren 
ticeship without its faults, but no practical 
scheme seems yet to have been evolved 
that shall produce a uniform result and 
be flexible enough to be applicable to all 
classes of mechanical engineering 

The high standard of skill demanded of 
all journeymen mechanics of the present 
day, and the still higher standard of skill 
and intelligence in using it that will in the 
future be demanded of them, makes it im 
perative to devise some thoroughly or- 
ganized, systematized scheme for fitting 
the youth of the rising generation to 
answer efficiently all the calls that will 
undoubtedly be made upon their skill and 
intellect 

No feasible, really practical scheme of 
workshop training of youths seems as yet, 
in spite of the advance of educational mat 
ters in other directions, to have been 
brought forward and put into practice to 
bring about the desired result, which is 
that the majority of youths trained as 
journeymen shall, at the age of manhood, 
be possessed of the very highest skill and 
intelligence that a rational scheme of 
training would insure, this to be a uni- 
versal result and not haphazard, as at 
present 

Surely there is a solution to this prob 
lem, and it would appear to be possible, 
even probable, that the solution lies in the 
establishment of what may be _ termed 
“commercial-training workshops,” which 
would be neither technical colleges nor 
auxiliary institutions, but exactly what the 
term implies: works for the efficient and 
practical training of youths, under com- 
mercial conditions, in the various branches 
of the mechanical trades of engineering 
This training should and would embrace 
all the advantages of the old apprentice 
ship system, but be free from the disabili- 
ties that formerly existed, and at present 
exist, relative to apprenticeship. Such 
works would be run and managed on 
strictly commercial lines, just as any other 
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commercial undertaking, and be sel’t-sup 
porting by the sale in the open market of 


the goods manufactured 


CRITICISM TO BE [.XPECTED : 

Naturally, like everything else worth 
having, the question of establishing such 
commercial-training works is surrcjinded 
by difficulties, which, however, on ¢xami- 
nation into all the details of the syheme, 
will be found to be in no way in’super- 
able The 


chosen to formulate and draft the st:heme 


individuals who might be 


would bring to bear the cool and oe 


judgment due to years of successfuf com 
‘ 


mercial experience 


Criticisms there will be _ and 


plenty Che tirst will probably com from 
the engineering public, who, employfr and 
employed alike will raise a pertec howl 


of ridicule and opposition Che e‘nploy 
rs will say Here, this wont do! Once 


: , . 
shop with 500 youngsters gets inso full 


swing in my district, they will net only 


ruin my trade by underselling nfe, but 


turn out such poor work that it will, reflect 
on my goods, tom On the other hand, 
the journeymen wi \ Phe Jcheme 


can’t be any good and can’t work, ecause 
the 500 youngsters are doing 500 jdurney 
men out of a job by working for falmost 
nothing Chev are being exploited to fill 
further the already bulging pockets!of the 
bloated capitalist.” : 

It is to be hoped that such critici4m will 
not appear, and the example is only intro- 
duced here owing to the tendency of the 
public to fly at all new schemes in an un 
reasonable manner and before it really 
understands what is intended to be done, 
when such schemes relate to the better 


ment of the worker 


RUNNING THE SHop AT A PROFIT 

It may be argued that it would be im 
possible for any engineering works in 
which the majority of those employed 
were youths from 16 to 21 years of age to 
show a profit, owing to the fact that such 
youths are too young and inexperienced 
to produce passable work in paying quan 
tities. In reply to this line of criticism it 
must be borne in mind that in commercial- 
training works such as are proposed in 
this scheme the conditions would be radi- 
cally different from those generally fol 
lowed at present in our shops. It may 
safely be said that in all o 


ir sheps youths 
are employed in all branches of the trade, 
*“vhose work taken as a whole undoubted- 
ly forms a considerable porti‘’n of the 
output, and is no mean factor i‘) the pro- 
duction of a profit on the gocds turned 
out. In most shops boys are rot trained 
in a methodical manner to be self-reliant. 
[The journeymen to whom thgy are at- 
tached for the time being are s¢ainly em- 
ployed in piling up piece-workgand have 
little time and less inclination§ to teach, 
because it would hinder themgin raking 
in the “almighty dollar.” So rfany times 


the lads are not taught, but simply pick 











up good, bad and indifferent methods of 


doing work as best they can. Inquisitive- 
ness is answered mainly in a manner that 
will be of the greatest pecuniary benefit 
to the journeyman for whom the boy may, 
at the moment, be working 

If he has the good fortune to be work 
ing under the best hands in his branch, 
he picks up much very useful knowledge, 
and his work is of a better class and at 
20 years of age he gets to doing some- 
thing like a fair job. Even then he has 
losi good time, and had he been carefully 
trained would have been doing better 
work at 18 years of age. But what of the 
youths who have the misfortune to be 
placed under mediocre or poor workmen? 
How in th brightest f lads so place 1 
pick up the best, the surest methods of 
doing work, even the rougher class of 
work that the poor workmen are em 
ployed upon We all know what hap 
pens. He drifts into the class whose sad 
experience it is to be the first to be dis 
charged for economy when trade slacks 
off, and his misfortunes as a second- or 
third-rate workman are not to be won 
dered at; they are the | wrical sequel f the 
system as at present generally followed 

[RAINING THE Boys 
In commercial-training works such as 


would be established under this scheme, 
the chief object of the skilled workmen 
emploved would not be piling up piece 
work, working the youngsters for their 
own particular benefit They would be 


paid high wages to really and efficiently 


teach the youngsters in their charge most 
of the time; to render them practical as 
ae | 1 | , 

sistance when needed; to show them and 
to explain why and wherefore in doing 
things in the best manner known This 
will bring self-reliance to their pupils and 
awaken their intelligence and active in 


terest in everything they have to do, at a 
f the training 
term he 
plover, foreman or journeyman, who has 


comparatively early period 
Every practical man, be em 
worked his way upward under the present 
adwers the 
diffarence in the results obtainable and in 


system, will recognize vast 


the time.taken..in reaching his present po 


sition from. what would have been the 


case- had he had the training that such a 
g 


scheme would have given Are there not 


thousands of mediocre workmen, good 
fellows enough:.and well conducted gen 


erally, who never can reach the best class 
e 


of work and pay, because their youthful 
period of training was passed mainly 
under workmen of similar caliber, whose 
faulty methods they imbibed and whose 
work was of the rough and ready sort? 
Here it may be remarked that for: this 
state of affairs no one is to blame and all 
are to blame for on the one side the pres- 
ent system is the outcome of the gradual 
extinetion of the old apprenticeship sys 
tem, owing to the gradual change in the 
methods of manufacture which have been 
adopted, extending over a long term of 
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on the other hand, what is or 


should be everyone’s business is no one’s 


years, 


business. 


AN INTERNATIONAL QUESTION 
It may be said here that this 1s a na- 
tional question. It is even more; it Is a 
world’s question—for it is an absolute 


fact that in works where the best work is 


+} la} 
the lab 


r ¢ mploy ed is of 
best 


turned out, where 
skill and the 


there 


the highest wages 


earned by the workers, are the best 


dividends paid, there expansion of trade 
id 
and 


works is to be found, and, above all, 


there is in them contentment and general 


good feeling between employers and em- 


ployed. The higher the wages earned, the 


more money circulates all round, and the 


nation 
the 


greater the of the as a 
whole All skill 


and intelligence of the journeymen work 


pre Spc rity 
on 


— 
rests solely 


this 


without which all the commercial skill 


ers, 
of management and capital invested in un- 


dertakings would be of small value; 
there is no use in building works or com 


peting for orders if the goods supplied 


are of a quality unsatisfactory to the pur 


chaser. Buyers always want something 


better than before; they want the best; if 


} 


they can't get the best at home, they go 
abroad to whichever land can supply the 
quality they need. No tariff stops them, 
and never will; they go wherever the best 
is to be obtained, at a price solved by the 
methods of skilled labor employed, which 
is in its turn solved by the class of train- 
uth. It 


other 


ing skilled labor received in its y 


is not lost sight of that there are 
a bearing on the ques 
too, if 
to 
of 
the 


conditions having 
but the 


analyzed intelligently, 


tion, majority of these, 


will be found 


the one source, the level 


at the 


from 


the 


spring 
skill 


machine 


of man bench and 


It will also probably be urged that at 


the 


start of such a commercial-training works 


there must be a ss, but this is by uo 
means a foregone conclusion or neces 
sarily to be expect l For at the com 
mencement of such an undertaking the 
proportion of skilled workmen engaged as 
teachers to the youths under them would 
be large, and they would do their share 
of the total amount of work to be under 


taken, which would be comparatively 
small to the eventual output. As the first 


batch of youthful pupils come into profit, 


they would take up part of the work 
which at the start the skilled workers 
then unemployed in teaching were doing, 
freeing these to look after the second 


iths introduced, and on 


time until the intended capa 


batch of yor 
from time to 


so 


city of the works was full 


| Wo YE 


the first two years the mar 


THE First ARS 
Possibly for 
gin of profit would be small, as is gener 


ally the case also with an ordinary newly 


established shop. During this time ex 
penses might barely be covered, or even 
if a small loss did occur, it would be out 
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of all the benefit that the 


system would give during that period, and 


proportion to 


also out of all proportion to the profits 


that would undoubtedly accrue as the 
works become fully developed. For it 
seems absolutely certain that, after two 
vears of careful training that such a 
scheme would involve, the youths trained 
would have arrived at a stage of skill in 
their several branches such as four years 
would not give under present haphazard 
methods; and with three vears of such 
training under the best skill obtainable 
they would be superior to the mediocre 
workmen at present so much in evidence 


and the works would pay handsome pr 
to be apportioned to the several funds for 
the of the scheme 


nurnposes 
ed | . 


argued that employers of 


It may be 
lab 
} 


already mentioned, regard such 


yr would, for reasons other than tho 


unfavorably. But employers 


body are mightily alive to their own in 
terests; they are also by no means short- 
sighted, but very able to judge in a fairly 
accurate manner of events likely t cur 
in the near future. They would lge it 
no bad thing to see the certainty of a 


steady supply of orderly, competent, 
skilled workmen with trained intelligence 
that commercial-training works under 


this scheme would constantly send out 


Not ReEaAtty COMPETITIVE 


That they would upon serious consi 


1 


ation regard such works as serious com 


petitors to the wn efforts in business 
s also not likely \s business men they 
would dismiss that idea, for the reason 
that fresh undertakings, which a real 
competitors, are being started all the 
time, from which thev have nothing to ex 


pect except competition, and the probable 
loss of many of their best hands, while 
from the commercial-training works they 
would be certain to derive benefits im 
measurably greater than the small amount 
f competition these would bring against 
them. That they might not have money 
to contribute to such a scheme is also 
scarcély a weighty matter, for the sum 


commercial-training 


found a 


works need not be a 


needed to 
large one; and if di 
vided among a large number of 
subscribed 


support 
the individually 
would not be large; it might be arranged 
of the sub 
would probably 


ers, sums 


proportionally to the size 


scriber’s business, and 
have very small influence on his business 

That the time of subscribers would be 
too much occupied to act on a committe 
of management of the affairs of commer 
to be 
for 


themselves 


cial-training works is also not likely 


advanced as a reason against them, 


if business people do interest 
in any scheme ontside their own immedi 
ate do 
rule find time to further the interests of 


concerns they now as a general 


such schemes in no niggardly way, either 
Much 
subscribers 
interest in 


as directors or consultants 
then is it likely that 
take an energetic and lively 


would 
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mercial-training works from which 
their businesses would receive real and 
substantial benefits. On the whole it is 


hly probable that once business engin- 
eers grasp the potentialities for good, both 


to themselves and the rising generations 

uuths who would eventually become 

skilled journeymen, they will take 

the scheme up in a whole-hearted, serious 

practical manner, and compel it to be 
ecess 

hat the skilled workman and the trade 


carefully 
iffer serious 


nizations would, = after 


1 


ghing the whole matter, 


sition is unlikely, for the simple rea 
that the more skilful the workmai 
better wages he can command, and 
greater influence he has in the affairs 


1 


ymmerce He would also recogniz« 
value such training works would have 
the education of his sons in the 





s they might elect to follow, and that 


Id 1 ] education fr 


would receive this ym 
picked-men of his own class with none 


the drawbacks that he himself labored 


ler in his youth. The interescs cf the 
le organizations would also be found 

to clash with the scheme when 
fted, and their opposition would prob 


nto cordial support, as it is cer 
that the the 


not be 


men turned out of com- 
uld 


as are con 


al-training works w 


lf-inch scale” men st 








ntly whittling at the funds of trade 
ranizations the world over 
New Publications 
EXTENSION OF THE Dewey DeEcIMAL 
SYSTEM OF CLASSIFICATION APPLIED 
o ARCHITECTURE AND BuILDING. By 


Th 
Ill 


which 


N. C. Ricker 


University of Illinois, 


IOI OxQ-1In. pages 
Urbana, 
pamphlet, 

of the 


Experiment 


of this 
No. 13 


Engineering 


obje ct 
Bulletin 
Illinois 


he 
University 
Sti 


ms 


is to supply a ready-made system of 


ssification on the Dewey system to 
hitectural and building literature. Our 
ders are well aware of our leaning 
toward the Dewey system of indexing, 
which providing as it does, a subject 


ther than a title index, enables almost 
to whether the 
knows its title not 
given in this pamphlet 


article be identified, 


ircher exact or 
classification 
ars to be thoroughly well worked out 
incidentally it supplies an object les- 


of the enormous field covered by arch 


tural and building literature. It has 
) in use in a more comprehensive form 
he Department of Architecture of the 
versity for many years, but it has 


r before been publ shed It forms a 


nlement to the extended classification 
lied to the branches of engineering pr« 
isly issued in Bulletin No Y, and is 


led by a very brief explanation of 
exceedingly valuable system invented 
Melvil Dewey for 
books 


ntroduced by Dr 


‘lassification of and literary 


AMERICAN MACHINIST 


materials, but which has since been found 





to be the best known method for arrang 
ing all tangible things and ideas. For th 
convenience of persons not fully conver 
sant with the system, and for finding the 
proper numbers quickly, a relative index 
of subjects has been added I its present 
form it is believed that this bulletin will 
prove useful to architects, engineers and 
nstructors in clas ng ks, pan 
yhlets irticles 1 pe iod ils, d i id all 
other material relating to architecture and 


nstruction 
Copies may be s cured upon application 
» tl Director 


nt Station, Urban 





Personal 


severed his com 


Machine Company 
wn at Water 


devote his at 


Albert Pott has lection 


the 
and opened a shop of his 


with Rowbottom 


Conn., where he will 


tention to special and automatic machines 


beer 


ef draftsman of the E. R. TI 


Austin has recently ippointed 


mas 


Motor Company, Buffalo, N. Y.,_ th 

nge being the transfer from tl De 
troit plant where he held a sin 

Business Items 

The firm name of J. P. Danielson & Co., 
Jamestown, N Y has been changed to 
Crescent Tool Company 

Chas. F. Elmes Engineering Works, Chi 
igo, Ill.. has completed an addition to its 
shops, doubling the capacity of its large 
tool and erecting floors New tools and 
additional traveling cranes have also been 
added 

The Keystone Steel Casting Company, of 


Chestet Penn has awarded ontracts§ fi 


the construction of two additional crucible 
stee! furnaces and one additional annealing 
furnace, to take care of its rapidly increas 
ing business 

McKesson & Robbins, of New York, have 


engaged Dodge & Day, engineers and construc 


tors, Philadelphia, to make the additions to 
their present power plant The addition will 
include a new engine, generator and neces 
sary changes in the piping, wiring, etc 

The American Railways Company of Phil 
adelphia has secured property in Dayton, 
Ohio, and is about to build new car barns 
and repair shops for the Peoples Railway 


Dodge & 
Philade!phia, 
up plans for the construction 


Company Day, engineers and con 


structors, have been commis 


sioned to draw 


f the buildings 


oO 


Trade Catalogs 


Gould & Eberhardt, Newark, N. J Catalog 


describing shapers and attachments Illus 
trated, 6x9, paper 

Charles H. Besly & Co., 15-21 South Clin 
ton street, Chicago, Ill Booklet on Helmit 
oil Illustrated, 34%x6 inches 

Richard Dudgeon, Broome and Columbia 
streets, New York Catalog of hydraulic 
jacks Illustrated, 30 pages, 6x9 inches, 


paper 





39 


Bradford Machine 
Ohio Catalog 
Illustrated 


Tool Company, Cincin 
describing Bradford 
ox? 


nati, 


lathes 80 inches, 


paper 


pages, 


Gould & Eberhardt, Newark, N. J Catalog 
describing automatic gear and rack cutting 
machines and attachments Illustrated, 6x9, 
paper 

The William Powell Company, Cincinnati, 
Ohio Catalog describing brass, and _ iron 
specialties, including useful tables and rules 
itlustrated 

The J Gee Leyner Engineering Works 


Bulletin No 


Leynet 


ittleton, Colorad 
Model Six 


Company I 
12, descriptive of water 


drill Illustrated iS pages ox? inches 


Manutacturers 


Company 
Ww | double its plant 
Advance 


wi erect i 


rhe 
Ind 

rhe ¢ N. Cady 
N. Y., will build a 


Radiator ¢ 


new actory 


ompany Syracuse 


Company, Canastota, 


new foundry 


The Redin-Eckstrom Company, machinists 
Rockford, IL, will build a new plant 
The Atlas Shear Company, Bridgeport, 


Conn., is building an addition to its plant. 
rhe Bourne-Fuller Company, Cleveland, O 
will erect a new machine shop and garage 
rhe Albert Russel & Sons Company, New 
buryport, Mass., is building a new foundry 
rhe Samuel Cupples Woodenware Com 
pany, Chicago, I! wi erect a new factory 
rhe Union Metallic Cartridge Company 
Bridgeport Conn wi erect an additional 
factory 
E. ©. Rogers, carriage builde San Diego, 
Ca wi erect a new factory, to cost about 


Slo 


Want 





Advertisements 


Rate 25 cents a line for each insertion. 
lbout siz words make a line No advertise 
ments abbreviated Copy should be sent to 
reach us not later than Friday for the ensu 
ing week's issue insiwers addressed to our 
care will be forwarded ipplicants may spe 
cify names to which their replies are not to 
be forwarded, but replies will not be re 
turned if not forwarded, they will be de 
stroved without notice No information given 
by us regarding any advertiser using bog 


number Origimal letters of recommendation 


or other papers of value should not be in 
closed to unknown correspondents Only 
bona fide advertisements inserted under thia 
heading No advertising accepted from any 


agency, association or individual charging a 
fee for registration, or a commission on 


wages of successful applicants for situations 


Miscellaneous Wants 
Computers, 53 Ann New York. 
G.Smith Co., Columbia,Pa 

if you use small gears in large quantities, 
write Berry and l’arker, Erie, Pa 


and automatk 


Cox St., 


Caliper list free. E 
designed 


Special machines 


Albert Pott, M. E., Waterbury, Conn 
Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST 


Light, fine machinery to order; models and 


electrical work specialty E. O. Chase, New 
ark, N. J 
Wanted—Orders in quantities for brass 


castings from %& to 2 
AMERICAN MACHINIST 

Wanted 
market a 


ibs. in weight. Box 388, 
and 
Box 


manufacture 
engines 


Company to 
developed ine of gas 


381, AMERICAN MACHINIS' 
Special machinery accurately built Screw 
machine and turret lathe work solicited 


Robert J. Emory & Co., Newark, N. J 


Mechanical engineer with office in New 
York can represent outside firm very economi 
cally Rox 385, AMERICAN MACHINIST 
machines designed and built; 


Special du 








plicate parts, model or 
Mantle, Park ave. and 12910 St., 

To Rent—-Factory in excellent 
equipped with engines, boiler, lights, 


experimental work 
New York 
condition, 
shaft 


ing Apply E. J. Kelley, 28 Mason St., Tor 
rington, Conn 
We are prepared to figure on all kinds of 


work; new machinery designed or 
Address Greenfield Steam Engine 


machine 
improved 


Works, Harrison, N 
Special machinery and duplicate machine 
parts built to order; tools, jigs and experi 


complete modern 
Mfg. Co., Amsterdam, 
50c. each for the following num 
1N MACHINIST in good condition 
No. 39, 1898. W. L. Jackson, 
Buren St., Chicago, II. 

medium to heavy ; 


mental work ; 
MacCordy 
Will pay 
AMERI¢ 
Index, 1896; 
197 West Van 
Gray tren castings, 
isfaction guaranteed; atractive prices; 
mixed by chemical analysis Write us, 
ners Falls Machine Co., Turners Falls, Mass 
1088 Questions answered—-every day ma 
chine shop stickers—all for $1.50 “Ques 
tions and Answers from the AMERICAN Ma 
CHINIST Hill Publishing Co., 505 Vearl St., 
New York 
Principal of large well known English En 
gineering Works desires to obtain sole agency 


equipment 
bers 


sat 
iron 
Tur 


for some good specialty; highest trade and 
bank references: interviews solicited t0X 
380, AMERICAN MACHINIST 

Wanted——Grinding men looking for more 
pay “Precision Grinding by Darbyshire 
($2.00 postpaid) is worth more than that 
every week Hill Publishing Company, 505 
Pearl St.. New York 

A large Engtish firm of machine-tool im 
porters, having showrooms and_ offices” in 
Great Britain, France, Ita'y and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, Amer. Mactt 

Wanted —Varty with capital to join ad 
vertiser in establishing business for the man 


ufacture of autematic machinery, cr would 


consider established concern to undertake the 
manufacture of same. Box 364, Amer. Macu 

Machinery built to order and by contract; 
special parts made; gear cutting, automobile 
and pattern work, punch press and = screw 
machine work, tools, dies, ete Blair Tool 
and Machine Works, West and Morris Sts., 
New York City. 

Our new up-to-date foundry, just com 


pleted, equipped to make high-grade machin 
take care of requirements 


ery castings; can 
of machinery builders and guarantee good 
work at attractive prices Textile Machine 
Works, Reading, Pa 

The Mechanics’ Correspondence School 


teaches a short course in Engineering Mathe 
matics, such as will interest tool and die 
makers, machinists and first-class workers in 
any mechanical trade Address inquiries to 
Box 455, Lockport, N. Y 


Draftsmen, engineers, learn automobile 
drafting and designing, including the latesi 
European and American practice; the only 
field not overcrowded; instruction in class 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 
56th Street. 

Wanted— High-grade machine work, espe 
cially for screw machines and turret lathes 
We can refer to a very well known line of 
high-grade tools now on the market to de 


monstrate that we are able to do the highest 


grade of interchangeable work. Box 386, 
AMERICAN MACHINIST. 

Salesmen, a paying side-line for you We 
will allow a liberal commission for selling 


a new automatic hose-coupling of exceptional 
merit which we are placing on the market. 
This is a rare opportunity to substantially in- 
erease your income. Thos. H. Dallett Co., 
23d and York, Philadelphia 

Wanted—-Every machinist to answer our 
advertisement on page 185 of the September 
5 issue: a book containing valuable informa 
tion free; also twenty-five tools worth $2.40 
each, to be given away Oct. 1, 1907, to twenty 
five machinists; your chance is equal a -_ 
ate 


other fellows. Bown Machine Co., 
Battle Creek, Mich. 

For Rent at Yonkers—-A 3-story factory 
located 300 ft. from New York Central 
depot and 600 ft. from Hudson River boat 
landing. Building in perfect condition with 


complete equipment of drive shafting, 40 H 
P. Engine, 80 H. P. Boiler and Dynamo for 
complete lighting. Floor space 13,000 sq. ft., 


together with 2300 sq. ft of yard room. Two 
large fire-proof vaults in offices. Box 393 
Yonkers, N. Y. 

We have a special proposition for a few 


bright, energetic mechanics, such as foremen, 
draftsmen or machinists in different sections 
of the country; no canvassing or selling of 
any kind, and, while not interfering with your 
regular work, pays well for the time taken; 
we want only practical men who can be de 
pended on to give the little time required 


AMERICAN MACHINIST 


each week; further particulars on applica 

tion. Box 102, AMERICAN MACHINIST 
Wanted—A smal!!l manufacturing concern 

making a cotton mill specialty, desiring to 


sell half interest 
ance to be considered 

value, at present being 
introduced into leading mills: no money will 
be put into patents, good wills, etc., and only 
into plant and machinery taken at a conser 
vation figure; probable manufacturer must be 
a gentleman and reference and experience ex 


to energetic partner; appli 
must be of proved 
manufactured and 


changed: location Massachusetts or New 
Hampshire Address Box 339 AMER. MACH. 

For European export trade; an American 
all-around expert machinist, with good busi 
ness experience, since 5 years in Europe, 
going from shop to shop, instructing work 
men how to use American tools to full ca- 
pacity and how to tool them up: will do such 
work for several non-competitive American 
tool manufacturers, either in connection with 


their agents, or independently ; I would start 
the machines, give all needed instructions and 
such other information which will establish 
a relation that will bring orders; am 40 years 
of age, conversing in 4 leading languages. 


have spent 20 years in the best shops of 
America, know how to get along and make 
business friends here; the expenses, which 


are low compared to results, would be shared 
by the firms interested. Box 379, AM. Macn 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else 


CONNECTICUT 


Foreman open for position; accustomed to 
high-grade duplicate work; 15 years’ experi 
ence; practical toel and die man Box 3953, 
AMERICAN MACHINIST 


College graduate, with 3 years’ shop ex 
perience and 5 years as designer of macnine 


tools, wants position as designer of jigs and 
fixtures: good references tox 394, Am. M 

A designer of automatic and special ma 
chinery, labor saving tools and interchange- 
able manufacturing: good inventive and ex 
ecutive ability; best references. Box 367, 


AMERICAN MACHINIST. 


INDIANA 
Experienced foundry superintendent and 
foreman on light and heavy machinery cast 
ings wishes to hear from parties wishing a 
practical and reliable man who will look 


his employer's interests. Address Box 
AMERICAN MACHINIST 
MARYLAND 
Experienced mechanical draftsman desires 
position at once. Box 392, AMER. MACH. 
MASSACHUSETTS 
Works manager of a large plant desires to 
change for personal reasons; excellent record 
and references. Box 395, AMER. MACHINIST. 
An machine tool designer wishes to 


after 
371, 


expert 


change; can suggest good paying line to 
manufacture and superintend the production 


AMERICAN MACHINIST. 

Thoroughly experienced in the manufac 
turing business and can fill any office posi 
tions, such as general manager, office or sales 
manager, treasurer or secretary; am at pres 
ent employed and can furnish the best of 
references; reasons for desiring to make 
change made known on application. Address 
Box 391, AMERICAN MACHINIST 

NEW YORK 

Draftsman seeks position. Box 397, AMERI 

CAN MACHINIST. 


Mechanical draftsman wishes position. Box 
370, AMERICAN MACHINIST 

Position as draftsman, 2 years’ experience 
Box 355, AMERICAN MACHINIST 

Non-union wood patternmaker will 
to shop on coast having no tabor 
Box 396, AMERICAN MACHINIST. 

l’osition as chief tool designer, by man who 


of same. Box 390, 


change 
troubles. 


has excelled as machinist, toolmaker, tool de- 
signer and mechanical engineer. Box 401, 
AMERICAN MACHINIST. 

Draftsman with several years’ experience 
on automatic and general machinery 
wishes to change position, best references 
Box 398, AMERICAN MACHINI.T 


Position as assistant superintendent or as 


sistant factory manager by man _ with 
exceptional experience in interchangeable 
work First class reference from past em 
ployers. Address Box 402, AMERICAN MA 
CHINIST 

OHIO 


Practical mechanical engineer and expert 
at interchangeable manufacturing, desires po 


sition as mechanical engineer or superin- 
tendent of factory making complicated ma 
chinery. Address Box 403, AMERICAN MA 
CHINIST 
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PENNSYLVANIA 

Chief engineer of plant building he. -y 
machinery and structural work wishes ) 
change. Box 373, AMERICAN MACHINIS1 
Wanted—Position as advertising man: 
with manufacturing concern, preferably 
mechanical field, by a woman with years 
experience in that capacity and field, w 1 
large, representative houses; thoroug 
competent to handle printing, illustrating 
the preparation of copy; at present ) 
ployed; reasons for seeking change mje 


ceo 


=" 


known to prospective emplover. Box 
AMERICAN MACHINIST. 
VERMONT 
Mechanica! draftsman wants situation 


Twelve years practical experience in desicn 
of Heavy Hydraulic Machinery, Pumjs 
Valves, Gas Engines and Producers. Hyd: 


AMERICAN MACHINIST 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else. 
CANADA 
Wanted—Several foremen for brass-finish 


where switches, switch 
boards, controllers and similar classes of 
work are made. Apply, giving experience and 
wages, to Canadian General Electric Co., Ltd 
leterboro, Ont., Canada. 


ing departments 


COLORADO 


thorough machinist and bras 
finisher for a manufacturing concern in ( 
orado ; must have had experience in the m 
ufacture of valves; must be sober, indu 
trious, some business ability and give r: 
erence; good pay and permanent position t& 
right man. Address “X. Y. Z.,"" AM. Macu 


CONNECTICUT 
Wanted — First-class all-around 


Wanted—A 


“ 


meuet 


machinist 


for new and general repair work. The New 
Machine Co., Danbury, Conn. 
ILLINOIS 
Wanted——-Man to take charge of tool «dd 


partment by a concern in Chicago, manufa 
turing light, high-grade precision machinery 
Must have energy, initiative and diplomacy 
also a thorough knowledge of tool design 
Box 400, AMERICAN MACHINIST. 
Wanted—wSuperintendent for light manu 
facturing plant making addressing and dupli 
cating machines and supplies; new fireproof 
building having 50,000 ft. floor space; must 
be an expert on dies and jigs for manufactur 
ing interchangeable parts and be fully com 
petent to manage all kinds of help; give age. 
experience, references and salary expected 
If desired, application will be kept confiden 


tial Addressograph Co., Chicago, II. 
KENTUCKY 
Wanted — Business manager for machine 


shop, representing an investment of $100,000 
in a city of 175,000 inhabitants, located in 
OGhio; desire man who can invest $10,000 
Address, with references, ““Manager,”” Am. M 
NEW JERSEY 
We have increased our plant and desire 
floor and vise hands for day work and lathe 
hands for night work. wood pay and stead) 
work for good men. Address or apply ar 
Pond Machine Too! Co., Plainfield, N. J. 
NEW YORK 


Wanted—-A pattern maker, married pr 
ferred. McEwen Bros., Wellsville, N. Y. 


Wanted—A highly skilled lathe operatu: 
trained on lathes from 20 to 60 in. swing 
an extraordinary producer of good work only 
need apply; big wages to the right mar Aid 


dress Clark Bros. Co., Belmont, N. Y. 
Wanted——An expert pattern maker; Amer 
ican born and well educated; between 26 and 
35 years of age to teach pattern making ino 
an eastern technical school; good salar; 
Apply, stating age, education and experienc: 
in detail, to Box 582, AMERICAN MACHINIS 
Factory located in Greater New York, manu 
facturing motor vehicles, has clerical vacan 
cies in cost department for several young 
men; previous experience in genera! factory 
office or cost department work essential. We 
will require at the same time a young factory 
office man with sufficient mechanical know! 
edge to assist machine shop foreman with the 


detail work of his department. Applicants 
will state age, experience and salary ex 
pected. Box 387, AMERICAN MACHINIS. 


OHIO 


Wanted—Draftsman, experienced on heavy 
machine tools. particularly boring mills above 


six feet: give experiences and salary wanted 
Box 384, AMERICAN MACHINIST. 
Wanted—Superintendent for small factor 


manufacturing wood working machinery 
Must be rapid producer and able to design 
Address, 399, AMERICAN MACHINIS? 
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Wanted—Foreman for a shop employing ment; must have experience; apply with 

forty men; building and repairing paper mill particulars to R. D. Nuttall Co., Pittsburg, Pa or a e 

machinery ; married man preferred; total ab Wanted—Instructor in Forging and Found ; : . 

stainer only need apply Box 389. Am. M rs Salary S800 to $1.000 for college year For Sale—-Foundry wood and iron ma 

Foreman for department of from 30 to 50 Address, giving references and statement of chine shop Box i4 Albion, N 
men on automatic and hand screw machines, experience, Dean, School of Engineering, Fot Sale—-Two large Garvin hub machines 
and turret lathes; large company in Ohio State College, Pa tor as heavy work; will sell cheap 

“ ; Fae ; Ss . r C ‘ine " 
steady place and good pay; state experience We are increasing our capacity and invite Schacht Mfg C6., COBCEREATE - ch overing 
ive references and salary expected Box applications from all classes of strictly first For Sale—Ten volume library covering 
53, AMERICAN MACHINIS1 class machinists: steady work. good wages comanetely -¥ work of the sagpacee and ma 
, : a 7" iid , : “ e : . “ge om, a a my chinist; good as new; cost S00; wi sell for 
Wanted—Foreman, first-class experienced open shop, nine-hour day; no labor troubles $15 Address “T. M. T..” Box 425. Chicago 


man for machine shop; one who has thorough Riverside Engine Company, Oil City, Pa 


knowledge of screw machines, milling ma On account of increased business we are tice four 


For Sale—Cyclopedia for modern shop prac 


volumes bound in green mereecco 


“ hs - athe and boring-mill hands: also competent for $6 Address “L. N. O fox 425. Chi 

we can offer a good salary and steady posi erectors: no labor troub'es The Blaisdell cago, Ill 
. rafara o " : ‘ , , 4 

tion. Apply with references. Box 358, AM. M Machinery Co., Bradford, Pa For Sale—Sheet bessemer steel, gages 3, 5 

Wanted First-class foundry superinten RHODE ISLAND 7. 9 and 10 sheets varying in size from 
dent for machine molding grey iron foundry We are continually adding to our furce ex- © 24x86 in. to 36xS8 in.; for further partic 
of 50 tons capacity : the foundry is equipped perienced toolmakers, machinists and drafts niars address Tuttle & Bailey Mfg Co So 
in a strictly up-to-date manner: no hand men on special tools, fixtures and models for North 10th St.. Brooklyn, N. ¥ 
molding; only green men employed; appli light. high-grade machinery; good wages and For Sale—One automatic screw slotting 
cant must be strictly temperate in habits steady employment Apply to Taft-Pierce machine, complete with pump, countershaft 
of good character, aggressive and must pos Mfg. Co.. Woonsocket, R. I Two No. 3 Garvin profiling machines, belt 
sess an abundance of executive ability; fu'l FOREIGN driven, practically new: immediate delivery 
knowledge of all molding machines and best Scandinavian wanted as foreman in wind. Address P. O. Box 955, Providence, R 
application of patterns is absolutely neces > ee ter ‘t be thoroughly experi For Sale—One 75 Horse Power. 3 cylinder. 
sary: give full particulars and references ing department, mus a" Walrath Gas Engine complete 


enced in the modern methods and practice Marinette 


ap m eed apply Address Box 376, - - j : or 
no cheap man need appl; . — of field coils and armature insulation and with 125 


horse power Smith produce 


Air 
om 
rks 


Aremnscan MACHInes? winding for direct and alternating current Tanks, Mufflers, Purifiers and piping « 
PENNSYLVANIA machinery: state experience and salary ex plete. Can be seen on foundation at we 
Wanted—Foreman for gear ‘cutting depart pected. Thomas B. Thrige, Odense, Denmark. of Diamond Iron Works, Minneapolis, Minn 
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Abrasive Materials 


Abrasive Material Co., Phila., Pa. 


American Emery Wheel Co., 
Providence, R. I. 
Bridgeport Safety Emery Wheel 


Co., Bridgeport, Conn. 
Carborundum Co., Niagara Falls, 
N. 


Cortland Cor. Wheel Co., Cort- 
land, N. Y. 
Norton Co., Worcester, Mass. 


Pike Mfg. Co., Pike, N. H. 

Safety Emery Wheel Co., Spring- 
field, O. 

Vitrified Wheel Westfield, 
Mass. 

Aftercoolers, Air 

Globe Machine & Stamping Co., 
Cleveland, O. 

Ingersoll-Rand Co., New York. 

Air Lifts 

Ingersoll-Rand Co., New York. 

Alandum 

See Grinding Wheels. 

Arbor Presses 

Barnes Co., W. F. 
ford, . 

Bartlett, BE. E., Boston, Mass. 

Marshall & Huschart Machinery 
Co., Chicago, Ill. 

Niles-Bement-Pond Co., New York. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Arbors 

Butterfield & Co., 

Cochrane-Bly Co., 

Morse Twist Drill 

Skinner Chuck Co., 
Conn. 
New Bedford, Mass. 

Union Twist Drill 
Mass. 

Wilmarth & Morman Co., 
Rapids, Mich. 

Arches, Boiler Door 

McLeod & Henry Co., Troy, N. Y¥. 

Architects 

Dodge & Day, Philadelphia, Pa. 

Seaver, John W., Cleveland, O. 

Barrels, Steel 

Cigveland Wire Spring’ Co., Cleve- 


land, O. 
Kilbourne & Mfg. Co., 
Columbus, O. 


Lyon Metallic 
Til. 


Co., 


& John, Rock- 


Derby Line, Vt. 
Rochester, N.Y 
& Mach. Co., 
New Britain, 


Co., Athol, 


Grand 


Jacobs 


Mfg. Co., Aurora, 


Barrels, Tumbling 


Baird Machine Co., Oakville, Ct. 

Globe Machine & Stamping Co., 
Cleveland, Ohio. 

Bars, Boring 


Beaman & Smith Co., Prov., 4 

Cleveland Twist Drill Co., ites 
land, O. 

Elmes Engineering Works, Chas. 
F., Chicago, Ill. 

Mathews, Hugh, Kansas City, Mo. 

Niles-Bement-Poud Co., New York. 

vegies Tool & Supply Co., New 

ork 

Underwood & Co., H. B., Phila- 

delphia, Pa. 


Bearings, Ball and Roller 

Boston Gear Works, 
Downs, Mass. 

Hyatt Roller Bearing Co., 
rison, N. J. 

Standard Roller 
Philadelphia, Pa 


Belt Dressing 
Cling-Surface Mfg. Co., 


Har- 


Buffalo, 


> Me 
Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 
Rhoads & Sons, J. E., Phila., Pa. 
Shultz Belting Co., St. Louis, Mo. 


Belt Filler 


Rhoads & Sons, J. E., Phila., Pa. 
en & Co., Chas. 


Shuler Belting Co., St. Louis, Mo. 

Belt Lacing Machine 

Birdsbore Steel Foundry & Mach. 
Co., Birdsboro, Pa. 

Belting, Leather 

Main Belting Co., Phila., Pa. 

Rhoads & Sons, J. E., Phila., Pa. 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
eago, Ill. 

Benches, Work 

Manufacturing Equipment & En- 
gineering Co., Boston, Mass. 


Bending Hy- 
draulic 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 

Bending Machinery, Plate 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Wm., Phila- 


Sellers & Co., 
de!phia, Pa. 

Machine Tool 

Co., Worcester, Mass. 


Machinery, 


Inc., 
Whitcomb-Blaisdell 


Bending Machinery, Power 


Bethlehem Foundry & Mach. Co., 
South Bethlehem, Pa. 
= & Plummer, 


Long “k Allstatter Co., Hamilton, 


Niles- Boment-Pené Co., New York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Bending Tools, Hand 
Wallace Supply Co., Chicago, Il. 
Blanks, Nut and Screw 
Dvson & Sons, Jos., Cleveland, O. 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Blocks, Chains 
See Hoists, Hand. 
Blowers 


American Blower Co., Detroit, 
Mich. | 
American Gas Furnace Co., New 
York. 


Norfolk | 


Bearing Co., | 


A., New) 


Worcester, 


Blowers Continued. 


Buffalo Forge Co., Buffalo, N. Y. 
Chicago Flexible ‘Shaft Co., Chi- 
cago, I 
General Electric Co., New York. 
Niles-Bement-Pond Co., New York. 
ay Tool & Supply Co., New 
ork. 
Roth Brothers & Co., Chicago, Il. 
Stertovant Co., B. F., Hyde Park, 
Mass. 


Blue Print Machines 


General Electric Co., New York. 
Keuffel & Esser Co., New York. 


Boilers 


Allis-Chalmers Co., Milwaukee, 


is. 
Struthers-Wells Co., Warren, Pa. 


Boiler Setting 
McLeod & Henry Co., Troy, N. Y. 
Bolt and Nut Machinery 


Acme Machry. Co., Cleveland, O. 

Boynton & Plummer, Worcester, 
Mass. 

Brown Co., H. B., 
ton, Conn. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Foote-Burt Co., Cleveland, O. 


East Hamp- 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Landis Machine Co., Waynesboro, 


Pa. 

Mummert, Wolf & Dixon Co., Han- 
over, Pa. 

National Machinery Co.. Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila- 
delphia, Pa. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury. Conn. 

Wells Bros Co., Greenfield, Mass. 

Wiley & Russel] Mfg. Co., Green- 
field, Mass. 


Bolt Heads 
Lang Co., G. R., Meadville, Pa. 
Bolts, Coupling 


Inc., 


Cleveland Cap Screw Co., Cleve 
land, O. 

ie w Acme Mfg. Co., Cleve- 
land, O. 


Bone for Case Hardening 


Rogers & Hubbard Co., Middle 
town, Conn. 


| Books, Teehnical 


American School of Correspond- 
ence, Chicago. Ill. 
Henlev Pub. Co., N.. W., New 

York. 





Rouks, Technical 


Hill Publishing Co., 


Continued. 


New York. 


Boosters 


Burke Electric Co, Erie, Pa. 

C & C Electric Co., New York. 

Crocker - Wheeler Co., Ampere, 
N 


General Electric Co., New York. 

Northern Elec’ Mfg. Co., Madi- 
son, Wis. 

Ridgway Dynamo & Engine Co., 
i Pa. 

Spra lectric Co., New York. 

Westin ghouse Electric & Mfg. Co., 
P itts urg, F 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, J. 

oy & Plummer, Worcester, 
fass 

Detrick & sinevey Mach. Co., Bal- 
timore, Md. 

| Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

nee Mach. Tool Co., Cleveland, 


0. 
McCabe, J. J.. New York. 
Motch & Merryweather Machin- 
ery Co., Cleveland, O. 
Newton Mach. Tool Works, Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
a Tool & Supply Co., New 


ork. 
Sellers & Co., Wm., Phila- 
delphia, Pa. 
Vandyck Churchill Co., New York. 
Whitcomb - Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Boring and Turning Mills, 
Vertical 
American Tool Wks. Co., Cin., O. 


Baker Bros., Toledo, O. 
Baush Mach. Tool Co., 

field, Mass. 
Betts Mach. Co., Wilmington, Del. 
Bullard Mach. Tool Co., Bridge 


Inc., 


Spring- 


ort, Conn. 
Colburn Mach. Tool Co., Frank- 
in 
Gisholt Mach. Co., Madison, Wis. 
Harrington, Son Co., Edwin, 


Philadelphia, Pa. 
Hill, Clarke & Co., Inc., Boston, 
Mass. 
McCabe, J. J.. New York. 
Niles-Bement-Pond Co., New York 
Poole Co., J. Morton, Wilmingtor., 


Del. 
Pugatied Tool & Supply Co., New 
Ridgway Dynamo & Engine Cuv., 
Ridgway. Pa. 
Wm., Phila- 


Sellers & Co., Inc., 
Vandyck Churchill Co., New York: 


de!phia. Pa. 
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High Grade Driving Chains 
Keys and Cutters for the Woodruff Patent System of Keying 
Hand and Key-seat Milling Machines 





Our Hand Milling Machine cuts Key-ways automatically for the Woodruff Patent 
System of Keying and is also desirable for profiling, cam cutting, gear 
cutting, etc., as well as all regular hand milling operations 


_ 


THE WHITNEY MFG. COMPANY 


HARTFORD, CONN. 
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Boring Tools 


Armstrong Bros. Tool Co., 
cago, Ill. 


Carr Bros., Syracuse, N. Y. 
Fairbanks Co., Springfield, O. 


Chi- 


Boxes, Tote 
Cleveland Wire Spring Co., Cleve 


land, O. 
Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Brackets, Lamp 


Standard Welding Co., Cleveland, 
Ohio. 


Brakes, Magnetic Friction 


Electric Controller & Supply Co., 
Cleveland, O. 


Brazing 


Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 


Broaching Machines 
Harrington, Son & Co., 
Philadelphia, Pa. 
Lagotate Mach. Tool Co., 
fass 


Edwin, 
Hudson, 


Bulldozers 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 


Cabinets, Tool 


Armstrong Bros. 
eago, Ill. 

Hammacher, 
New York. 

Lo Metallic Mfg. 


Tool Co., Chi- 
& Co., 


Aurora, 


Schlemmer 
Co., 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Calipers 


Athol Mach. Co., Athol, Mass. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb 


Co., J. T., Providence, 


Starrett Co. L. S. Athol, Mass. 


Cams 

Bilgram, Hugo, 

Boston Gear 
Downs, Mass. 


Phila., 


Pa. 
Works, Norfolk 


Carborundum 

See Grinding Wheels. 

Case-Hardening 

Rogers & Hubbard Co., 
town, Conn. 


Cast Iron Brazing 


Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 


Castings, Brass and Bronse 


Lumen Bearing Co., Buffalo, N. Y. 
Rowell Co., W. G., Bridgeport, ct. 


Castings, Die Molded 

Franklin Mfg. Co., H. H., Syra- 
cuse. N. Y. 

Berry & Parker, Erie, Pa. 


Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Fairbanks Co., Springfeld oO. 

Farrel Fdry. Mach. Co., 
sonia, Conn. 

—s, Steel Casting Co., Ches 
er, P 

Manufacturers Fdry. Co., Water- 


bury, Conn. 

Poole Co., J. Morton, Wilming- 
ton, Dei. 

United E natncering & Fdry. Co., 
Pittsburg, Pa 

Castings, Steel 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Camme!l Laird & Co., New York. 

ey Mg & Co., Mfg. Co., St. Louis, 


0. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

_—_ & Co., Edwin R., Chicago, 


Keystone Steel Casting Co., Ches- 
ter, Pa. 


Middle- 


Cement, Cast Steel 


Clark Cast Steel Cement 


Co., 
Shelton, Conn. 





Centering Machines 
Hendey Mach. Co., Torrington, 


Conn. 
Hill, Clarke & Co., 
Mass. 
Niles-Bement-Pond Co., New York. 
Pratt = Whitney Co., Hartford, 


Inc., Boston, 


Con 
Prentiss Tool & Supply Co., New 
ork. 


Whiton Mach. Co., D. E., 
London, Conn. 


New 


Centers, Planer 

Bartlett, E. E., Boston, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell Planer Co., 
Worcester, Mass. ¢ 


Chains, Driving 

Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Diamond Chain & Mfg. Co., 
dianapolis, Ind. 

Link-Belt Co., Philadelphia, Pa. 

Morse Chain Co., Ithaca, 

Whitney Mfg. Co., Hartford, Ct. 


cold 
Schlemmer 


In- 


Chisels, 


Bammader, & Co., 
New 

Whitman “% Barnes Mfg. Co., Chi- 
cago, Ill. 


Chucking Machines 


American Tool Wks. Co., Cin., O. 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Machine 
Co., Cleveland, 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool o & Be 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Weener & Swasey Co., Cleveland, 
Ohio. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 

Abpend - 4 Co., T. R., Brook- 
yn, N 

Brown & _ oe 
Con 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, 

Greenfield, 


Con 
Co., 


New Haven, 


Goodell - Pratt 

Mass. 

Gréinkvist Drill Chuck Co., Jer- 
sey City, N. J. 

Horton & Son Co., E., Windsor 
Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Wells Bros. Co., Greenfield, Mass. 

Westcott Chuck Co., Oneida, N.Y 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. B., New 
London, Conn. 

Wiley & Russell Mfg. Co., 
field, Mass. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, 
Conn. 

Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis’ Mfg. Co., New 


Haven, Conn. 

Horton & Son Co., E., Windsor 
Locks, Conn. 

Niles-Bement-Pond Co.. New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Tnion Mfg. Co., New Britain, Ct. 

Westcott Chuck Co., Oneida, N.Y. 


Whiton Mach. Co.. D. E.. New 
London, Conn. 


Chucks, Planer 

Bartlett, BE. E.. Boston, Mass. 
Niles-Bement-Pond Co.. New York. 
Skinner Chuck Co., New Britain, 


Conn. 
Westcott Chuck Co., Oneida, N.Y. 


Green- 


Chacks, Split 
Hardinge Bros., Chicago, Ill. 
Rivett Lathe Mfg. Co., Boston, 


Mass. 
Westcott Chuck Co., Oneida. N.Y. 





Circuit Breakers 
Wheeler Co., 


Electric Controller & Supply Co., 


Cleveland, 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 


Crocker - Ampere, 


Clamps 

Billings & Spencer Co., Hartford, 
onn. 

Hoggson & Pettis Mfg. Co., 


Haven, Conn. 
Le Count, Wm. G., 


Conn. 

Starrett Co., L. S., Athol, 
Clatches, Friction 

Caldwell, Son & Co., H. W., Chi- 


eago, Ill. 
Cowanesque Valley Wks., 
Ha- 


Cowanesque, Pa. 
Newton 


New 
So. Norwalk, 


Mass. 


Iron 

Eastern Machinery Co., New 
ven, Conn. 

Evans Friction Cone Co., 
Centre, Mass. 

Johnson ee. Co., Carlyle, Hart- 
ford, Con 

Link-Belt Co., sy wy Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa. 


Clatches, Magnetic 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 
Coils 


Standard Welding Co., 
Yhio. 


Cleveland, 


Compound, Pipe Joint 

Dixon Crucible — Joseph, Jer- 
sey City, N. J 

Air 


Co., 


Compressors, 
Allis Casters 


Milwaukee, 
Blaisdell Brad- 
ford, Pa 
Blanchard Mach. Co., Cambridge, 
Mass. 
Bury Compressor Co., Erie, Pa. 
Chicago Pneumatic Tool Co., Chi- 


sachtacey Co., 


cago, ’ 
Clayton Air Compressor Works, 
ew York. 

Cums & Co. Mfg. Co., St. Louis, 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Independent Pneu. Tool Co., Chi- 
cago, Ill. 

Ingersoll-Rand Co., 

Sampson & Co., 
Mass 


Spacke Machine Co., 
dianapolis, Ind. 


Compressors, Gas 
Ingersoll-Rand Co., New York. 


Conduit, Interior 
Sprague Electric Co., 
Cones, Friction 


Evans Friction Cone 
ton Centre, Mass. 


Connecting Rods and Straps 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls. Pa 

Tindel-Morris Co., Eddystone, Pa. 

Contract Work 

Blanchard Mach. Co., 
Mass. 

Skinner Ship Bldg. & Dry Dock 
Co., Baltimore, Nia 

Turner Mach. Co., 


Controllers and 
Electric Motor 


Case Mfg. Co., Columbus, O. 
Crocker - Wheeler Co., Ampere, 


Cutler-Hammer Clutch Co., Mil- 
a. Wis. 
ectric Controller & Suppl Co., 
Cleveland, O. — 
General Electric Co.. New York. 
Westinghouse Electric & Mfg. Co.. 
Pittsburg, Pa. 


New York. 
Geo. H., Boston, 


F. W., In- 


New York. 


Co., New- 


Cambridge, 


Danbury, ee. 
Starters, 


| Nicholson & ‘Co., W 





Conveyors, Automatic 
Link-Belt Co., Philadelphia, Pa. 


Coping Machines 
Long & Allistatter Co., Hamilton, 


Ohio. 
Niles-Bement-Pond Co., New York. 


Corundum 
See Grinding Wheels. 


Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., “Cleveland, oO. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Counterbores 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn. 


Countershafts 
Aimend aye Co., T. R., Brook- 


lyn, N. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Mossberg Wrench Co., Central 
Falls, R. I. 

Norton Grinding Co., Worcester, 
Mass. 

Smith Countershaft Co., 
Mass. 


Boston, 


Countershafts, Friction 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Countershafts, Speed 
Changing 


Evans Friction Cone Co., Newton 


Centre, Mass. 
Gisholt Mach. Co., Madison, Wis. 
Printing 


Counting and 
Wheels 
Franklin Baee- Co., H. H., Syra- 


cuse, N. 


Couplers, Hose 
Ingersoll-Rand Co., 


Couplings, Shaft 
—— ae Co., T. R., Brook- 


N. 
Caltvell ‘ “Son Co., H. W., Chi- 
cago, Ill 
Chishoim & Moore Mfg. Co., Cleve- 
land, O. 
Electric Controller & Supply Co., 
Cleveland, O. 
Link-Belt Co., Paileselgne ab Pa. 


New York. 


kes- 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Standard Gauge Steel Co., Beaver 

Falls, Pa. 
Wood’s Sons Co. T. B., Cham- 
bersburg, Pa. 


Cranes 


Box & Co., Alfred, Phila., Pa. 

Brown Hoisting Mach. Co., Cleve 
land. O. 

Case Mfg. Co., Columbus, O. 

Chicago Pneumatic Tool Co., Chi- 


cago, Il. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Cogseras Forgings Co., 


curtis & Co. Mfg. Co., St. Louis, 


Oakmont, 


eames Pasematts Tool Co., Mon- 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 

Nicholls, Wm. S., New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 


troit, Mich. 
Obermayer Co.. S.. Cootenstt, 5. 


Pawling & Harnischfeger, 
waukee, Wis. 

Sellers & Co., Inc., Wm., Phila- 
delphia. Pa. 
United Engineering & Fdry. Co., 
Pittsburg, Pa. 
Vandyck Churchill Co., New York. 
™~? 2 Towne Mfg. Co., New 

ork. 
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* 
. Victor Hack Saws Earn Longer Rests 
| Between Jobs By Shortening Th 

Worki 
0., 
. orking Time. 
- 

i 
Dey Pe ee ae el oh he cal a eal 
A Victor Hack Saw can give “‘any old saw” a big start on the same 

amount of work; then get right down to business, finish up, and be having a 

well earned rest before the ‘‘other old saw”’ gets through. 
‘- This fast speed is so with every single ‘‘Victor’’ blade that leaves our hands. 

I : g 
: The exact temper, and high quality steel enable them to cut from 15 to 400% 
n faster than all competitors. A free sample will enable | 
you to prove this 
1 The teeth of a ‘‘Victor’’ are milled and shear set. 
, Insure a clean, accurate, money-making cut without 
, < 
, danger of breaking. What say you about learning more? 
Tell us the kind and size of stock you are cutting and we will send you free sample | 
; eet 5 +, ee 
_ ee ee ee 
. 

, Massachusetts Saw Works, Chicopee, Mass. 
' New York Store, 126 Chambers Street. London Store, 8 White Street. 









































Accurately Adjusted in A Few Seconds 
The One-Lock Adjustable Reamer. 


















There's simplicity and time saving brought up tothe highest pitch! And when our reamer is locked, it 
is just as rigid as a solid reamer--our ONE-LOCK CAM BOLT SYSTEM assures haz. 

The One-Lock Adjustable Reamer is of an entirely new mechanical construction. — It is composed of 
the fewest possible number of parts; /4yee—the shell, cam bolt ard lock nut. The most novel and prac tical 
feature is the way in which the blades are adjusted; from center ou/ward or inward. The rotary movement 
of the cam bolt does the trick, instead of the usual inclined plane adjustment from front to back. No chance 
of clogging; ample chip room. Our circular will open your eyes to time and money saving features. 












Mi Write today for a copy. 


















= => 








Wm. J. Smith Company, New Haven, Connecticut, U.S. A. : 
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Crank Pin Turning Machines 
Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 
Cranx Shafts 
So. Bethle 


Bethlehem Steel Co., 
hem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 


Crucibles 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Obermayer Co., S., Cincinnati, O. 


Crushers 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Niles-Bement-Pond Co., New York. 

Link-Belt Co., whiladelphia, Pa. 

Cupolas, and wiadles, Foun- 
dry 

Obermayer Co., 8., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 
Bay State Stamping Works, Wor- 


—-> Mass. 
ay © Co., Chas. H., Chicago, 
Lunkenheimer Co., Cincinnati, O. 
Williams : ou. me Be Cin- 
cinnati, 
Winkley to” Detroit, Mich. 
Cups, Grease 
Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., D. T., Cin- 
cinati, O. 


Cutters, Milling 

Adams Co., Dubuque, Iowa. 

Baldwin Steel Co.. New York. 

ew Brainard Milling Machine 

Hyde Park, Mass. 

a & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cleveland Twist Drill Co, Cleve 
an 

Hardinge Bros., Chicago, Ill. 

——2 6 Knight Mfg. Co., New- 


Ingersoll 3 Milling Mach. Co., Rock- 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Nash Company, Geo., New York. 


ao & hitney Co., Hartford, 
‘on 
Rogers “Works, Jno. M., Glouces- 


ter City, N. J. 
Standard Too! Co., Cleveland, O. 
Union Twist Drill Co, Athol, 
Mass. 
Ward & Son, Bdgar T., Boston, 
Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Cutting-off Machines 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 
Bignall & Keeler Mfg. Co., Bd- 


wardsville, Ill. 
Brown & Sharpe Mfg. Co., Provi- 


de 
Hill, 
ass. 
Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 


Newton Mach. Tool Works, Phila- 
delphia, Pa. 


nee, R. I. 
Clarke & Co., Inc., Boston, 


Nutter, Barnes & Co., Boston, 
Masa. 
a -* & Whitney Co., Hartford, 


Prentiss Tool & Supply Co., New 


Schmitz, Dusseldorf, Ger- 
many. 
Tindel-Morris Co., Eddystone, Pa. 


Vandyck C hurchill Co., New York. 
Cutting-off Tools 


ey | Bros. Tool Co., Chi- 
cag 
Billings y ‘Spencer Co., Hartford, 


Fairbanks Co., Springfield, 
Fitchburg Machine Works, Fiten. 


burg, Mass. 
Holder Co., Shelton, 


August, 


oO. K. — 


Con 
Pratt “* Whitney Co., Hartford, 
onn 
Western Tool & Mfg. Co., § 
field, O. — 


Diamond, Tools 


American Emery Wheel Co., Prov- 
. ee “-_ 
ridgeport fety Emery Wheel 
Co., Bridgeport, ss y. 
Dickinson, Thos. New York. 
bas 4 Emery Wheel Co., Spring- 





Dies, Sheet Metal 
American Tube & Stamping Co., 


Bridgeport Ww Conn. 

Bliss . Brooklyn, MY. 

Globe dies "& Stamping Co., 
Cleveland, Ohio. 

Kent & Co., Edw. R., Chicago, Ill. 

Mossberg Wrench Co., entral 
Falls, R. I. 


Dies, Suab-Press 
Sloan & Chace Mfg. Co., Newark, 


N. J. 
Waltham Machine Works, Wal- 


tham, Mass. 
Dies, Threading, Opening 
Boker & Co., Hermann, New York. 
Errington, F. A., New York. 
Geometric Tool Co., New Haven, 
Conn. 
Jones & Lamson Machine Co., 
Springfield, Vt. 
Pratt & Whitney Co., Hartford, 
Conn. 
Dowel Pins 
Winkley Co., Hartford, Conn. 
Drawing Boards and Tables 


simete & Son, Theo., Philadel- 
phia 
Economy Drawing Table Co., To- 


ledo, 
Mittineague Paper Co., Mittin- 


eague, Mass. 


Drawing Matertals 
Alteneder & Son, Theo., Philadel- 


phia, la 
Mittineague Waper Co., Mittin- 
eagu 
Technlcal Seeoty Co., Scranton, 
Drafting Machines 
Universal Drafting Mach. Co., 
Cleveland, 


Drilling Machines, Bench 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Segpeee & Plummer, Worcester, 

— - Pratt Co., Greenfield, 


Mas 
Ingersoil-Reaé Co., New York. 


eee Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 


Slate Machine Co., Dwight, Hart- 
ford, Conn. 
ee 5 & Chace Mfg. Co., Newark, 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O. 

Dallett Co., Thos. H., Phila., Pa. 

Bickford Drill & Tool Co., Cin- 
cinati, O. 

Boynton & Plummer, Worcester, 

lass 

Foote-Burt Co., The, Cleveland, O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Drilling Machines, Electric 

Chicago Pneumatic Tool Co., Chi- 
cago, . 

Dallett Co., Thos. H., Phila.,. Pa. 

Independent Pneumatic Tool Co., 
Chicago, Il. 

Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, II. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cin- 
cinati, O. 

Foote-Burt Co., The, Cleveland, 


Ohlo. 
Fosdick Mach. Tool Co., Cin., O. 
Hardinge Bros., Chicago, III. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hénry & Wright Mfg. Co., Hart- 
ford, Conn. 


Hill, Clarke & Co., Inc., Boston, 
Mass. 

Marshall & Huschart Machry. Co., 
Chicago. Ill. 

McCabe, J. J., New York. 

Newton Mach. Tool Werks, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

vue Bros. Co., Worcester, 


Mas 
Prentiss Tool & Supply Co., New 
York. 





Drilling Machines, Multiple 


Spindle—Continued. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Slate . oy Co., Dwight, Hart- 
ford, nn. 

Taylor & “Fenn Co., Hartford, Ct. 

Drilling Machines, Port- 
able 


Cincinnati Elec. Tool Co., Cin., O. 


Clark, Jr., 7: Co., Inc., James, 
Louisville, xy. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Dallett Co., Thos. H., Phila. 

Hisey-Wolf Mach. Co. a — 

Ingersoll-Rand Co., New York. 


Niles-Bement-Pond Co., New York. 
U. ©, Sagetrtans Tool Co., Cincin- 
nati, 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, O. 

Bickford Drill & Tool Co., Cin- 
cinnati, 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Dreses Mach. Tool Co., Cin., O. 

ay * Machine Works, Fiteb- 
bur 

Foote- 

Fosdick Mach. 

Gang Co., Wm. 


urt Co., Cleveland, O. 
Tool Co., Cin., O. 
E., Cincinnati, O. 


Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Morris Foundry Co., Jno. B., Cin- 
cinati, O. 


Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
wespties Bros. Co., Worcester, 


Mas 
Prentiss Tool & Supply Co., New 


Sellers & Co., Wm., Phila- 
delphia, Pa. 

Vandyck Churchill on “ pow. oe. 

Wormer Mehy. Co., C ° 
troit, Mich. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 
Drilling Machines, Upright 
American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 
Barnes Co., B. vy Rockford, Ill. 
Barnes Co., . F. & John, Rock- 
ford, Ill. 
Beaman & Smith Co., Prov., R. I. 
—_ & Plummer, Worcester, 
Cincinnati 


Mach. Tool Co., Cin- 
cinnati, O. 
Fosdick Mach. Tool Co., Cin., O. 


Foote-Burt Co., Cleveland, O. 
Gould & Eberhardt, Newark, N. J. 


Inc., 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & right Mfg. Co., Hart- 
ford, Conn. 

=, Clarke & Co., Inc., Boston, 

ass. 
Hoefer Mfg. Co., Freeport, Ill. 
Kern Machine Tool Co., Cincin- 


nati, O. 
cuore Mocs. oe. WW. B &. 
Marshall & “Huschart Machry Co., 


Chicago, i 
McCabe. J. J.. New York. 
Mechanics Machine Co., Rock- 
ford, Ill. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
New Haven Mfg. Co., 


Conn. 
Niles-Bement-Pond Co., New York. 


New Haven, 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Prentice Bros. Co., Worcester, 


Mass. 
Prentiss Tool & Supply Co., New 
York. . 
Sellers & Co., 


Inc., Wm., Phila- 
delphia, Pa. 
Sibley Machine Tool Co., South 
Bend, Ind. 


Slate Machine Co., Dwight, Hart- 
ford, Conn. 
age Chace Mfg. Co., Newark, 


Hartford, 


Con 
Vandyck Churchill Co., New York. 
Wells Bros. Co., Greenfield, Mass. 
Whitney Mfg. Co.. Hartford, Ct. 
Wiley & Russell Mfg. Co., Green- 


Taylor & Fenn Co., 


field, Mass. 
Wormer Mchry. Co., C. C., De 
troit, Mich. 





Drills, Center 
Morse Twist Drill & Machine Co, 
New Bedford, 
a & Whitney Co., Hartford, 
onn 
Slocomb Ca, J. F 
Standard Tool Co., a5. ‘O 


Drills, Hand 

Cincinnati Blectrical Tool Co. 
Cincinnati, 

Clark, Jr., ates. Co., Inc., James, 
Louisville, KY 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Dallett Co., Thos. H., Phila., Pa 


Hisey-Wolf Mach. Co., Cincin., 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond &. New York 

U. 8. Electrical Tool Co., Cin 
cinnati, O. 


Drills, Pneumatic 
Chicago Pneumatic Tool Co., Chi 


cago, ‘ 
Chisholm & Moore Mfg. Co. 
Cleveland, O. 
Clayton Air Compressor Works, 
ew York. 

Dallett Co., Thos. H., Phila., Pa. 
General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 
Independent Pneu. Tool Co., 

Chicago, Ill. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 


Drills, Rail 


Foote-Burt Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Standard Tool Co., Cleveland, O. 


Drills, Ratchet 
—— Bros. Tool Co., Chi- 


Billings & Spencer Co., Hartford, 


Clark, "ie, Elec. Co., Inc., James, 
Louisville. Ky. 
Hisey-Wolf Mach. Co., Cin., O. 
Keystone Mfg. Co., Buffalo, m we 
Parker Co., bas., Meriden, Conn. 
Pratt & Whitney Co., Hartford, 


Conn. 

Rogers Works, John M., Glouces- 
ter City, N. J. 

Standard Tool Co., Cleveland, 0O. 

Drills, Rock 

Ingersoll-Rand Co., New York. 


Northern Electrical Mfg. Ce., 
Madison, Wis. 

Drill Speeder 

Grahem Mfg. Co., Providence, 

Drying Apparatus 

American Blower Co., Detroit, 
Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Dynamos 

Allis-Chalmers Co., Milwaukee, 
Wis. 

Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 

Crgeer - Wheeler Co., Ampere, 

Eck Dynamo & Motor Co., Belle- 
ville, N. J. 

General Blectric Co., New ee 

Jantz & Leist Elec. Co., Cin 

Northern Elec. Mfg. Co., Maal: 


son, Wis. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Roth ites. & Co., Chicago, Ill. 
Sprague Elec. Co., agg? York. 
Sturtevant Co., B. F , Hyde Park, 


Mass. 
Triumph Electric Co., Cincin., O. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 
Electrical Supplies 


“ae Co., Milwaukee, 
w 


Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 
Cutler-Hammer Clutch Co., Mil- 


waukee, Wis. 
Electric Controller & Supply Co., 
Cleveland, O. 
Generai Electric Co., New York. 
Jantz & Leist Blec. Co., Cin 
—s. Blec. Mfg. Co., Madi- 
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A New Swedish Combination Gaging System 


Whereby 81 Extremely Accurate Gages Are Used in Combination 
and 80,000 Different Gage Sizes Varying by 0.0001 Inch Obtained 





B Y 


It was my good fortune the other day 
to have a set of gages brought to me by 
the Gronkvist Drill Chuck Co., 18 Morris 


St., Jersey City, for inspection 


[HE FINISH 


The exquisite finish of the gaging sur 
faces was the first feature that struck me 
but since then other points of excellence 
have been forcing themselves upon me so 
rapidly that I am afraid if I do not begin 
this description it will never be written 








me « A. D | 


that over 8o,000 different sizes of gages 
can be made, and, in all probability, this 
is rather a low estimate [he object of 
the set is to give a practically unlimited 
series of sizes rising by increments of 
0.0001. from 0.1501-inch to about 26 inches 
Some of the stunts done with them and 
shown by the half-tones would seem to 
indicate that the error must be very small. 
The photographs were made in the pre 
sence of one of the editors of the AMER 
ICAN MACHINIST 


A ft € 


any one of the pieces without falling 
apart. lwo other views of this piece are 
shown in Fig. 6 An indefinite number ° 
of combinations n be successfully sub 
jected to this test which, as regards the 
accuracy of the neces . or course i 

. ibsc t 

Usep AS PLUG GaGES 

lig. 7 shows the way these gages are 
used in multiple for plug gages. The two 
outside pieces are lapped to a circle. The 








Fig. 1 shows the case containing the 81 
gages. It measures 10x1534 inches and 
weighs 7'~ pounds. The first series of 
gages, 9 in number, are from 0O.100I- to 
0.1009-inch in thickness, rising by 0.0001 
The second series, 49 in number, are from 
0.10I- to 0.149-inch in thickness rising by 
0.001. The third series, 20 in number, are 
from 0.050- to 1.000-inch in thickness 
rising by 0.050. The fourth series, 3 in 
number, from 2 to 4 inches rising by 1 
inch 


How Tuey Are Usep 
These gages are used either singly or in 
multiple. With them the maker claims 





FI¢ I THE GAGES IN THEIR BOX 


[THE AccURATE FLAT SURFACES 
[he surfaces of these gages are so flat 
two or more gages be 


wrung together so as to expel the ait 


they will stick together. Fig. 2 shows 36 


and smooth that if 


gages thus wrung together and held hori 
zontally Fig. 3 shows 21 pieces wrung 
together and held vertically. The faces in 
contact measure about 3¢x1%-inch. Fig 
4 shows 22 pieces held with the narrow 
way vertical. Fig. 5 shows one large piece 
and two small pieces aggregating the same 
measurements. On the outside faces two 
more pieces are wrung on, lapping half on 
the single piece and half on the built-up 
piece. The whole may be supported by 


two wrung together will measure a half- 


inch hol 
used between the outside pieces to make 


Any of the flat gages can be 


a gage for any size of hole desired. Fig 
8 shows a I-inch snap gage with a built-up 
inch ow t 0.5 + 0.2 + 0.050 -—- 0.150 

0.100. The peculiarity about this is that 
the feel of the built-up gage in the snap 
gage is just the same as the feel of the 
single one-inch piece, and this holds for 
any combination aggregating one-inch, the 
number of pieces not affecting the feel in 
the slightest. Any mechanic will under- 
stand instinctively the meaning of this 
statement and its testimony to the ac- 


curacv of the gages 
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The feel of the pieces when wrung to- 
gether is like that of strongly magnetized 
steel and until one has played with these 
gages for quite a while it is impossibie to 
eliminate this impression of magnetism 
That they are not magnetic is shown by 
the fact that they show no signs of ad 
hering unless wrung together 


No Data as TO MANUFACTURI 
Unfortunately no data are forthcoming 
as to how these gages are made. Of 
course, to produce two flat surfaces by 
lapping is a comparatively simple matter, 
but to produce two flat surfaces as nearly 
parallel to one another as these are and 
to have these surfaces an exact distance 
apart is an entirely different matter. The 
method employed must be quick and ac 

curate as the price is not prohibitory 


Waat Hotps tHE GAGES TOGETHER 

While handling the gages I was 
prised at the force necessary to separate 
two of them when pulling at right angles 
to the contacting surfaces. This caused 
some argument as to whether the adhe 
sion was due to atmospheric pressure or 
molecular attraction, or both. So on the 


way to the photographer’s I borrowed 
two smal toolmakers’ clamps and a 12s 
pound spring balance. The pressure on 
the area of the contacting surfa ] 


lowing 15 pounds air pressure per squar 
inch, worked out to 7.6 lb. I was sur 
prised to find that my 12-pound spring 
balance was not powerful enough to reg 
ister the force necessary to pull the pieces 
apart, although a strain of 1134 pounds 
was put upon the pieces for a period of 
about 20 minutes. Subsequently a larger 
balance was used and the surfaces held 


together, on two occasions, until a for 
of 16 pounds, or over 31 pounds per square 
inch, was reached, This would prove con 
clusively that something more than met 
atmospheric pressure holds the pieces to 
gether 
How THE Test Was Mapt 
The test was crude, there was no way 
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the gages. A small screw eye was screwed 


leading to the left, was 




































FIG, 2. THIRTY-SIX GAGES WRUNG 





of getting the clamps exactly in the cen- 
ters of the pieces, or the pull straight. 


The spring balance was hung from above, 
as shown in Fig. 9. The clamps were 
tightened on the gages with a piece of 





ower clamp as a safety device 


striking anything 
The other string was tied to the 


lower clamp, and down through the 
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screw eye. The illustration shows that 
in this case we had a strain of 114 
pounds on the string, which is equivalent 
to over 22 pounds per square inch. 

After the photographs were made I 
discovered other tricks that could be done 
with the gages. One of these is shown at 
Fig. 10. The pile of gages was supported 
at 4, with sufficient weight at B to hold 
the pieces horizontally. 


How THE GAGES ARE SELECTED FOR A 
GiIvEN SIZE 

When picking out gages for a desired 
size it is best to follow a simple system. 
For instance take the size 3.1416 inches. 
The best way to begin with the selection 
of gages is to get rid of the fraction first, 
thus we select 0.1006 as our first com- 
ponent and, subtracting 0.1006 from 3.1416 
we get 3.0410. Next we get rid of that 
0.0410, but, as our smallest gage is 0.0500 
we must take one larger than 0.0410, sub- 
tracting the difference from the size to 
the left of the decimal place, which in this 
instance is 3 inches. We select gage 
0.1410 and subtract it from our last re- 
mained 3.0410 which gives 2.9000. The 
next two gages 2.000 and 0.9000 are se- 
lected without trouble; thus the operation 


iS: 


3.1410 
0.1006 = Ist increment 
3.0410 

0.1410 = 


ty 
> 
Ou. 


2.9000 
0.9000 = 3d 


2.0000 4th 


[He SAME Size AVAILABLE BY USING 
OTHER INCREMENTS 


At the same time that this set aggre- 
ating 3.1416 is in use by one man, it is 

















FIG. 4. TWENTY-TWO GAGES WRUNG TO- 
GETHER AND HELD WITH THE NAR- 
WAY VERTICAL 





ROW 





just possible that another man in the shop 
might want the same measurement. In 
that case another gage can be made up 
using other increments, as shown in table: 
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It is often very handy to have several 
gages of the same size available at the 
0.1001 
0.1005 
V.1250 
0.1200 
0.1440 
0.1400 
0.4C00 
0.7000 
0. 3000 
1.0000 

3.1410 


me time Ihe case cited 3.141 yt 


course is unusual but take for instance the 
size 0.60. This may be made up as fol 
lows: 0.550 —- 0.050; 0.450-+ 0.150; 0.409 


0.200; 0.350 -- 0.250; 0.500 + 0.100, et 


Binary FRACTIONS OBTAINABLE 
Regular shop sizes rising by eighths, six 
teenths, thirty-seconds, sixty-fourths, etc 
und plus or minus one or more thous 
andths are easily obtainable. Take for in 
stance 15¢ inches. Gages I inch, 0.500 an 


Supp se instead of 


0.125 will give it 
inches we want 0.002 larger or 1.627. W 


substitute 0.127 for the 0.125 gage of tl 
former example and this gives us wh 
we are looking for. The same size can b 
obtained by several other combination 
Suppose we wish 0.002 less than 1 

nches or I 623. Gages 1.0909 0.590 12 


would give us what we are looking i 
and 


tained rising by thousandths or tenths 


in a similar way any size may be ob 


thousardths. Repeated trials have failed 
to find a size within the limits of 
hat cannot be obtained, and usua 
several combinations 





rHE 





FIVE 





6. 





FIG TWO OTHER VIEWS OF 











rwo 





TOGETHER AND SUPPORTED ON 








It is right here that we have the essen 
tial difference between these and other 
fixed gages. The usual pattern of fixed 
gages gives a defined set of sizes which 
does not include the plus allowance for 
a forced fit nor the minus allowance for 
a running fit, whereas we have here a 
means of obtaining any size required, in 
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cluding any allowance for forcing or run 


ning fits, down to the smallest increment 


f the set. Of course this use of th 
pieces in multiple requires a high degre 


f accuracy if the results are to be satis 
lactory, but the tests already described 


certainly indicate that the requirements 


in this respect have 








5. I "IECES N ( HER 
king working gage t ‘ Figs 
17 show few of ! < 
7 
1 be put to 
lic. 11 shows emp vy snap gag 
The two inner pieces O d 0.3300 
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the two holes and the piece is put on a 
surface plate. The distances C and D are 
easily measured by slipping the gages be 
tween the plugs and the surface plate. Fig 
13 shows the testing of a 1.001 snap gage 
lig. 14 shows a piece on which two lines 
ire to be scribed 0.600 inch apart. The 
piece is put on the surface plate and the 
first line G is scribed with the scriber 
lhe piece is then blocked up on the gages 
nd the second line #7 is scribed. Fig. 15 
shows a snap gage having two openings 
which bear a tixed relation to each other 
Fig. 16 shows practically the same thing 
except that the gages are applied direct 
to the work, which in this case ts a sitaft 
with three rings on it 

Fig 17 shows the gages used on a face 
plate in conjunction with two parallels to 


b 


locate the work, so that two holes may be 


bored in it in accurate relationship to one 


ther 
[HE GAGES ARE SELF-CHECKING 
il they 


lf a built up gag does 


not agree with a single gage then the i 


crement which is incorrect can easily | 
scovered by pr ss of elimination 
for instance, suppose we find that 0.600 
0.400 inch does not fit snugly in the 
nch snap gage n up as Fig. 11 but 
with the I-inch piece between the jaws 
We could the bstitute tw gages for 
iy the 0.600 f the gage thus made up 
tted all right it would w that the 
0.600 gage was under siz lf the feel 
nained I t n sly the 
00 gage Ww ! Substituting 
VO gages Say 0.25 nd 0.150 inch for the 





E. JOHANS: 
1% ESKELST UNA 











PIECES 
NAILS 





are wrun together and then the tw 


outer “jaws” are wrung on. If desired 
any ordinary toolmakers clamp may be 
used at 4B to bind the pieces together 
It is, however, hardly necessary as they 
hold together very firmly without ans 
clamping. Fig. 12 shows a piece with two 


holes in it to be tested. Plugs are put in 








F} 8 SNAP GAGE WITH BUILT 


UP INCH 





0.400 would, if they fitted the snap gage, 
prove that the 0.400 was small 

It will be seen that we have here not 
only a new style of gage but a new sys 
tem of gaging and of originating shop 
sizes [he use of gages in multiple is, 
of course, common enough but not on 
the lines here laid down which, so far as 
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I know, are new and give sizes which a : 5 . 
heretofore it has only been possible to - a 1 
get from measuring machines or microm 0.3000 | 
eters [The smallest increment is small 


. . r< 15 
enough for determination of not only - wee : 


limits but tolerances, and the gages would 
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FIG. 9. TWO GAGES WRUNG TOGETHER AND _ 4 


TAKING A STRAIN OF 1134 POUNDS 
OR 22 POUNDS PER SQUARE INCH FIG. 17. THE GAGES USED ON THE FACE PLATE 
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Mechanical Details of the Gov- 
ernors of the Water-wheel 


Equipment of the Kern 
River Plant No. | 


By ARNOLD PFAt 


In this plant there are installed four 
generators and two exciter units Che 
net head is 865 feet. The generator units 
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They were all designed and built 
llis-Chalmers Company 


[he generator 


governor-operated 


Each unit has two 


I ange able buckets 


rosive phosphor bri 


to the cast-steel disks bolted to the flanged 























THE GOVERNOR 


have a normal capacity of 5000 kilowa‘ts 
each, and are designed to develop 50 per 
cent. overload, thus making a total capa 
city of 10,750 brake horse-power at 250 
revolutions per minute. The exciter units 
have a full-load capacity of 450 brake 
*Consulting engineer, hydraulic turbine de 
partment, Allis-Chalmers Company. 





f the generator shaft 
are of cast steel and furnish sufficient fly- 
O supplement 
generator, in order to meet the 
ft speed regulation. (For sudden changes 
of load amounting to 
is guaranteed 


will not exceed 


1.7 per cent., 3.5 pe ent., and 7.8 | 
cent., respectively 

he nozzles are provided with hand ad 
J istable needles and ars arranged tO 
automatically deflected by the govern 
or by the latter's hand-regulating device 
By deflecting the jet instead of by reg 
lating its discharge by adjusting the 
needle, it is possible to secure a constant 
velocity of water in the pipe line as well 
aS a constant discharge ot water into the 
tailrace, even when the plant is operating 
with heavy fluctuations of the commercial 


load : 


rhe nozzles are of the best quality of 
cast steel. Special attention may here b« 
‘called to the design which has a number 
of new features [he nozzles consist of 


two Y pipes flanged together in such a 
way that the whole nozzle has a diamond 
shape Che up-stream end of the nozzles 
forms the movable part of the knuckle 
joint, and the down-stream end carries 
the nozzle tip. By making the nozzles 
diamond shaped, the following advantages 
ire obtained 


1. lhe center of the jet orresponds to 
the center of the inlet pipe, therefore, any 


reaction from the jet upon the needle and 


t 
nozzle is not eccentri [his is of impor 
tance with deflecting mn es where any 
variable reaction upon the governor should 


be avoide 

2. As the two branches of the Y jou 
at an ample distance from the nozzle tip 
the water has time to gather concentr 
cally around the needle under an abso 
lutely uniform pressur« [he result is 
that the jet leaves the nozzle tip ata hig! 
velocity and without disturbance 

3. Due to the fact that the jet leaves 
the nozzle tip uniformly the needle 1s 
axially balanced and not subject to any 
vibration 

4. As the needle stem is not subject to 
any bending it need not be made slender 


and flexible, but is made very substan- 


tially [he end of the stem projecting 
through the front Y pipe is of smaller ¢di- 
ameter than the sten Che differentia! 


room thus formed can be put under ad- 
justable water pressurs Chis pressure 
tends to close the needle and puts all the 
pins and links of the connection to the 
hand adjustment under a slight pressure 
in the closing direction. By this means 
any rattling of the needle is prevented 
[he up-stream end of the nozzle form 
ing the movzble part of knuckle joint 1s 
hooked into the stationary part, or swivel 
head [his swivel head is heavily bolted 
to the foundation, as it has to take up the 
full pressure of 375,000 lb., tending to pull 
the nozzle away down stream. This pres 
sure s taken up by two steel pins car 
fully fitted into their bearings and pro 
vided with suitable lubrication. A 28 
inch gate valve is connected to the swivel 
head and controlled either by hand or 
electrically through a motor operated 
from the switchboard. All parts of this 


gate which are subject to the operating 
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pressure are made of the best quality of 
cast steel. The gate is single seated and 
bronze lined. 

The needle consists of a hollow stem 
which is screwed and 
secured the tip. A heavy 
cast-iron base plate, grouted and rigidly 
bolted to each side of the generator base 


of cast steel into 


steel needle 


e 


frame, forms the solid foundation for tl 
cast-iron wheel housing. These housings 
are made very substantially in order to 
avoid resounding. They are split horizon- 
tally along the center line of shaft, thus 
allowing easy removal for inspection or 
for replacing of the buckets. The 
of the housing have extensions of remova- 
ble steel plates which protect the concrete 
from the impact of the discharging water. 
The pits in which the deflecting nozzles 
are located are of sufficient width to allow 


sides 


passage on either side. They are cov- 
ered with substantial cast-iron floor plates 
made in sections of such size as to permit 


of easy removal 


MetTHOD OF REGULATION 
\nother feature of these impulse wheels 
deserves comment on account of its nov- 
elty. <As 
the 
which 


already mentioned, the regula- 
is effected by a 
deflects the 


The needles are 


on of heels xOV- 
n wheel gov 


ernor, jets of 
the two nozzles ad- 
isted by hand, and are usually set to a 
maximum size of jet which will be suffi 
cient to develop the maximum peak load 
expected for that period of setting. In 
other words, there is always a maximum 
The 
governor adjusts the deflecting nozzle in 

} 


sucn 


amount of water leaving the nozzles 


a way that only as much water is di- 
rected upon the buckets as is needed for 
the load for the time being. The balance 
discharges below the buckets into the tail 
race. It is evident that at times, when a! 
load 1S 


ernor will deflect the jets entirely. 


1 


the gov 
Each 


jet has a maximum diameter of 734 inches 


thrown off the wheels, 


, . ' 
and leaves the nozzle tip at a velocity ex- 


-eeding 225 feet per second. It was, there- 


tore, necessary to provide means for re- 


ceiving this tremendous blow and to de- 
flect the jet into the tailrace in such a 
way that its impact would not be detri- 


mental to the parts against which it is di 


rected [his has been successfully ac 
complished by the present arrangement of 
deflectors. It consists of an upper chan- 


nel heavily ribbed and bolted to the con- 
crete foundation and of a lower bottom 
plate. The upper end is 
slightly more inclined than the deflected 
jet. Thus the jet will strike the bottom 


of the channel under a small angle and, 


channel at its 


therefore, tend to spread and fill the sec- 
tion of channel. 
and, 


The channel gradually 
widens consequently, the jet is 
The 
lower part of the channel is curved, and 
at its end the jet discharges almost per 
pendicular. The bottom plate is S shaped, 
its upper end is flush with the bottom of 
the wheel pit, the lower end is practically 


offered a larger resistance area 
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level. The jet strikes the bottom plate «ti- 
most in the turn of the S and under a 
small angle. Thus the jet is again forced 
to spread and follow the base of the bot- 
tom plate. In due consideration of the 
unavoidable wear and tear of these de- 
flectors, they are lined with removable 
steel plates wherever the surfaces are ex- 
posed to the flow of the deflected jet. 

Tue Exciter UNITs 

the impulse 


needles 


[he exciter units are of 
type with hand 
governor-operated deflecting hoods. Each 
unit has one runner overhung on one end 
of the exciter shaft; the other end carries 
a fly-wheel. The interchangeable buckets 
are bolted to a disk which is 
keyed upon the exciter shaft. This disk 
and the fly-wheel furnish sufficient fly- 
effect for the speed 
The nozzle is stationary and 


adjustable and 


cast-steel 


wheel guaranteed 
regulation. 


S shaped in the horizontal plan, and car- 


ries the stand and hand wheel for the 
hand operation of the needle. The needle 
has a removable tip. A hand-operated 
gate valve is connected to the up-stream 
flange of the nozzle. The base of the 
wheel housing is cast in one piece with 
the exciter base frame. The cast-iron 


wheel housing is split horizontally along 
the center line of the shaft. 
the base have extensions in the shape of 
removable steel plates, which protect the 
concrete ag@inst the impact of the dis- 
charging water. The pits of the nozzles 
are covered with removable cast-iron floor 
plates 

The automatic regulation is effected by 
a governor which deflects the jet from 
the buckets ; 
plished by-deflecting the whole nozzle, but 


cuts 


this, however, is not accom- 


by simply inserting a hood which 
into the jet from underneath and directs 
this part of it directly the 


That part of the hood which deflects the 


into tailrace. 


jet is made of steel, and is removable. 
Care is taken 
ment that the knife edge of the hood does 
not disturb the working portion of the jet. 

When the 


he leading idea was to have 


in designing this arrange 


governor arrangement was 
designed, t 
each turbine with its respective governor 
Although the 


available operating water pressure of 370 


form an independent unit. 


lbs., from the force main, is ample to op 
erate the governors, it was preferred to 
substitute oil pressure. This precaution is 
fully justified, as long years of experi 
ence in operating hydraulic governors has 
proved that the safety is rather question- 
able, and the wear and tear of the paris 
of regulating valves causes a constant ex- 
pense. for repairing and replacing parts, 
and consequent shut-downs. It was also 
preferable not to feed the governors with 
oil pressure from a central system, but to 
make each governor absolutely self-con- 
tained 

Special attention was paid to the safe 
operation of the units to avoid any run 


aways. For this purpose the arrange 


The sides of * 
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ment of the generator, as well as the ex- 
citer governor, was made in such a man- 
ner that the jets will be automatically de- 
flected from the buckets whenever the oil 
pressure in the governor should fail. 

The weight of each generator deflecting 
nozzle is partly carried by a hydraulic 
balancing piston warer 
pressure directly from the force main. As 
soon as the oil pressure in the governor 
fails, the nozzle will lower on account or 
the unbalanced weight and thus deflect tne 
jet from the buckets. The same result is 
accomplished with the deflecting hood of 
the exciter wheels which is connected to 
a hydraulic water piston, tending always 
to insert the hood and thus deflect the jet 
silent 


which receives 


[he governors are driven by a 
chain from their respective wheel shafts. 
The connections between the operating 
pistons and the deflecting nozzles or hoods 
consist of levers, pins, links and shafts, 
and the use of gears or racks has been 
avoided, thereby preventing jars which re 
sult in lost motion and wear and tear. 

Attention may also be called to the faci 
that all constituent parts, as well as all a 
cessories, are attached or combined wiei 
casing; the advantage in this 1s 
governor can be assembled and 


one main 
that each 
thoroughly tested where built and shipped 
completely assembled to its final destin 
ation. The main casing contains the main 
operating cylinder with piston and me- 
chanical hand-regulating device. The 93! 
pump is attached to the casing and im 
mersed in the oil reservoir. It is of the 
rotary type, and has no valves which are 
often the cause of failure of oil pressure 
The main pump shaft also carries the 
bevel gear, which drives the fly-balls op- 
erating the pilot valve over the regulating 
lever. The pilot valve is self-contained 
between the opposing pressures and any 
reaction upon the fly-balls is eliminated 
It is evident that this is a principal condi 
tion for exact regulation. The pilot valve 
distributes the oil pressure in the regulat 
ing cylinder. The motion of the regulat 
ing piston is reversedly transmitted to the 
regulating valve by means of a combined 
compensation. The leverage of this com 
pensation is adjustable, so that the gov 
ernor may be set to any change of spec:l 
between no load and full load. 

The generator governors are equipped 
with four regulating devices, which can 
be used at any time and which are: 

1. Mechanical hand regulation (with 
out oil pressure). 

2. Automatic regulation with fly-bails 

3. Hand regulation with oil pressure 
(fly-balls disconnected by a clutch coup 
ling inserted between pump shaft and fly- 
ball shaft). 

4. Hand regulation with oil pressure 


and electric motor from the 
switchboard (synchronizing attachment). 

The exciter governors are of similar 
design, except that they are not provided 


with electric hand regulation. 


operated 











ior 
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Electric Power in a Pattern Shop 





By A. B. Homo 


When we built our new shop ten years 
x0, we decided to use electricity as the 
itive power. Prior to that time, our 
iachinery had always been driven by 
team, and this power was secured from a 
ar-by plant at a moderate rental per 
mth. Up to the time of our removal, 
used no other power and, being well 
itised with it, we never dreamt of mak 
ng a change. But as our new building 
od far apart from the nearest factory, 
meant that we buy an independent 
steam engine or install the electric cur 
ent. 
\fter much deliberation, we decided in 
favor of the latter, although it must b 
nfessed that at the time our mind was 
it at all free from misgivings. Ever 
since that time up to the present day, our 
achinery has been driven by this won 
And after a full 


ecade of practical, every-day experience, 


derful force of nature 

are in a position to state our convic 
m regarding the relative value of steam 
nd electricity as a motive power in an 
rdinary-sized pattern shop. In fact, our 
ng years of experience have convinced 
s that of the two, the latter is by all 
eans the preferable. It is the ideal power, 


be selected in preference to every other 
For the benefit of some of your readers 
ho may be especially interested in this 
ibject, it may be well to indicate some 
ints of superiority. Of course, let it be 
istinctly understood that I speak from 
tual experience. I shall steer clear of 
theorizing to state actual facts, for 
ese after all are what the practical man 

eds. 
(1) Electricity is cheaper than steam 
he best proof of this is to be found in 
the size of the bills we pay now as com 

; 


paid in our 


ared to those 


Our bills now on an average are not 


shop 
ne-half as large as under the old ar 
ingement, which means, of course, a 
great saving of power expense every year 
n this connection, however, it may be 
well to add that in our shop we do not 
ed steady running all day long, and of 
n we go for hours at a time without 
sing a machine. In that case we shut 
ff the power, only whenever 
So you see this means a great 


using it 
eeded. 
iving in the consumption of the cur- 

‘nt. Indeed, the beauty of this power is 
iat you need pay only for what is actu 
lly used. In other words—this horse 
its only while he works. 

(2) Electric 
nt. It is always at one’s command night 
r day, all the year around. This is not 
so with steam. When the engineer shuts 
lown for the day, your machines must 
ilso lie idle until the next morning, and 
n case of a break-down or holidays, you 

find yourself in the same plight. As every- 


ower ts more conven 
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one knows, there are times when business 
is so rushing that a job must be gotten out 
[his necessitates work- 
ing overtime either in the evening or oc- 
When such is the 
case a person is seriously handicapped if 


in a great hurry. 
casionally on a holiday 
power is shut off, as of course it always 


is with steam. 
ever, is done away with when you have 


All this annoyance, how- 
electricity in the shop. This power is 
always on tap, and all you need to do at 
any time—night or day or holiday—is to 
turn on the switch and your machinery 
will be humming away in no tim 

(3) Electricity is far less troublesome 
Engines will have their periodic break 
downs; boilers will corrode and leak- 
all causing at times considerable annoy- 
ance to say nothing of incurring an extra 
With a motor in your shop, all 
Break-downs and 


expense 
this is done away with 
repairs are virtually things unknown. The 
little motor we installed ten years ago has 
never given us the least bit of trouble, nor 
does it at the present time show any signs 
1f weakness or failure. It is of the dust 
proof kind, manufactured by the General 
Electric Company. Outside the occasional 
ling of the bearings, it has given n 


trouble whatsoever. For the same lengtl 


f time could the same thing be said of 
] 


steam engine? The break-downs and ré 
irs, | venture to affirm would have been 
many 
(4) Electric curren secures ¢ 
my of room, The installation of a steam 
engine, even in a shop of the moderate 


size of ours, would mean the monopoliz 


‘ 


ing of considerable floor space—space 
which if it were at our disposal could be 
used to advantage for some other purpose 


\n additional machine might be set up 





there or a number of benches to accommo 
date 1 workmen \ motor set near 
the wall and occupying hardly as much 


room as an ordinary grindstone will fut 
nish all the power you need, and at the 
same time leave all the floor space free 
to use for any purpose one pleases. Cer 
rt} 


tainly this is a feature worthy of consider 


iant 





tion where space is not a 
(5) Electricity lessens the wear and 
tear of shop fixtures. Ina steam equipped 
shop some shafts and pulleys are always 
unning. With the electric current at one’s 
disposal, however, all the machinery can 
be stopped whenever not in actual oper 
ation, thereby reducing the wear and tear 
to a minimum. It adds much to the 
durability of shafts, bearings and belts 
(6) Last of all, electric power lessens 
noise. In a steam shop one of the most 
unpleasant features is the ceaseless rumb 
ling sound of machinery. It begins early 
in the morning and with the excep- 
tion of an hour at noon, keeps on till quit 
ting time. In many cases the hum is so 
loud and deafening that a person can 
“hardly hear himself think.” Of course, 
a man after a while gets used to it, and 


yet as a rule the ceaseless rumbling is quite 


a strain on one’s nerves. Now, much of 
this hum is done away with where elec- 
tricity is used. When not required, the 
power can be turned off, leaving the shop 
perfectly still and making it as easy to 
carry on conversation as if one were 
sitting in his parlor at home. It adds 
much to the comfort of living to work in 
a shop of this kind 
So far, then, as the matter of convenience 
and comfort, of econ my Of space and cur 
tailment of expense are concerned, no 
power is comparable to electricity for us¢ 
in the average pattern shop. It is well 
enough to be conservative and cling to the 
old; but when a new power proves itselt 
so vastly superior, the old certainly ought 
to be abandoned. From our long experi 
ence along this very line, we can testify 
without a moment’s hesitation that much 
We are 
j 


perfectly satisfied with our new horse and 


is to be gained by the exchange 


the splendid work he does, and we would 
not for an instant think of swapping 
horses again and taking the old one back 
The “harnessed lightening” has no rival in 


our estimation of pattern-shop work 


Manual pass neer 


Accordn 


trafic on American railroads during 1906 


gto P 


covered 815,800,000 passengers and 25,842, 


000,000 passenger-miles brought a revenue 


f $521,000,000 or, at the rate of 64 cents 
per passenger, 2.01 cents per #assenger-mile, 


ind an average trip per passenger of 31.7 


iv } 


miles The freight movement involved 


1,610,000,000 tons and 210,054,000,000 ton 


miles, and the corresponding revenue was 


$1,660,000,000, which figures out at 103 


cents per ton, 0,766 cent per ton-mile, ar 


an average movement of 135 miles I’) 
total capital tock on 218,433. miles 
amounted to $7,106,400,000, or $32,540 p 
mile; the bonded indebtedness was $7, 


851,000,000, or $35,948 per mile; total, u 
cluding also equipment obligations, $15, 


503,550,000, Or $71,355 per mult 


German technical instruction is on the 
heures tor 1902 seem to 
A com 


parison of those of 1891 and 1902 shows 


ncrease, though 

the latest completely available 
that the attendance at the 22 universities 
increased from 27 5 
cent. At 9 technical high schools the fig 


increase from 4209 to 


,398 to 35,557, or 31 per 


ures showed a1 
13,152, or 213 per cent.; at 9 agricutural 
and veterinary schools, from 1741 to 2400, 
at 3 mining schools, from 
while at the 


ol 38 per cent 
389 to 879, or 123 per cent 
5 forestry academies the attendance fell 
off from 280 to 251, or 10 per cent. Tak 
ing the entire list, there was a total in 
crease from 34,017 to 52,538, or 54.5 per 
cent. The figures of the technical high 
schools for 1905-06 show a further gain 
of only 2 per cent., the figures on the latter 


date being 13,405 
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How Patterns and Core Bores are Designed, Made, Combined and 
Recorded for Standard and Extra Heavy Flanged Pipe Fittings 
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Flanged fittings may now be considered 


as a staple article of manufacture, and 
anyone who contemplates furnishing them 
in quantities must needs decide upon some 
plan of production. It is presumed that 
the management will fix upon some sys 
additional 
ments to supplement those given in the 
all of the 


[hese preliminaries hav- 


tem of necessary measure- 
standard lists adopted by nearly 
manufacturers 
ing been arranged, the patternmaker is 


given orders to make the patterns. There 


W. 


be made; but later on, as the pattern list 
grows longer, we can shorten this until 


we can literally fill an order 
wait.” 


PATTERNS Must Fit VARIETY OF NEEDS 
false 


needs of the 


In order that no 


made, the customer 


be considered as paramount to all things 


else. 


flange diameter, the bolt circle and the 
size and number of bolts as set forth in 


“while you 


start may be 
must 


While he may be willing to use the 
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Our set of must be elast 
enough to fit these needs; the flanges mi 
may readily 

diameters a1 
customer wi 


patterns 


be so put on that they 
changed for the special 
thicknesses which the 
sometimes be forced to use, and t 
length, while it must be kept accurately 1 
the standard as set forth in the lists 

the firm, must also admit of change 

suit the demands 


DIMENSIONS OF FLANGED FITTINGS 
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I ae a 
7 i J x ; 
) 
Ra i | 
~ ke I > 
\ [ ; 2 i ' 
A 
r —— 
~ Rad l F+N ) | | LJ a 
— FI¢ 2 FI el 
eel 1 ) 
FIG. 1 FIG. 3. As 
- I > Rad.=1-( F+N+%) 
j I A aoe A 
J } : 
Z 
Tt 47. ai- 
£ ) 4 ait j Rw 
Res, ~ | Ray | Rag, |e I ee |- 
~ I a ’ 
Y . Y ' A 
ee I > I > 4 b I » < I a 1 >! 
: 
a - | a a — | — , 
| i - ( JJ L| JS ys r ~Ray 
Rad.=1-( F+N+'% ) | axa. I-( Ft+N+3¢ ) Rad.=1-( F+N ) ‘ q 
FIG. 4 , } FIG. 5 ) j} 
se I -_ 
biG. 4. A FIG. 5. A 
FLANGED PIPE FITTINGS 
booked for these goods, and the pattern ers and steam-fitters, we cannot tie him time two standards, one for pressures up 


maker is urged repeatedly and with much 
emphasis to hurry the work along as much 
as possible. This article is written with 
one idea: to show how to hurry the pat- 
tern work by having a definite system to 
follow. 

Perhaps the firm—pushed on by the 


needs of the customers, many of whom 
are not particular as to the appearance of 
the goods furnished—has been filling or 
ders with whatever the customer would 
accept. Now, having decided to go into 
this branch of manufacture more exten- 
sively, it adopts standards to supplement 
the flange dimensions, and the pattern- 
maker is expected to produce—while the 
customer waits—a pattern for any descrip- 
of fitting. At the start the 


customer may be kept waiting long enough 


tion or size 


for a complete pattern and core box to 


down to any one style of fitting; if he 
will accept in their entirety the elbows and 
tees of some manufacturer’s standard for 
all regular work, he must still have some 
fittings which are not standard. He will 
need some flanges of special diameter and 
thickness, and they or others must, at 
times, be drilled to suit some appliance 
the maker of which is either unable or un- 
willing to furnish it to the customer with 
the standard bolts and bolt circle. It is 
also necessary, at times, to have a special 
length to fit conditions imposed by the 
engineer who is not willing to add unnec- 
joint 


Under 


essary joints, knowing that every 
means another chance for repairs 

these conditions the piper cannot use the 
standard fitting pieced out with a “dutch- 
_man” or its twin brother, the “filling-in 


piece 


to 125 pounds per square inch and the 
other for pressures from 100 to 250 pounds 
per square inch. Each has, first, a specified 
second, a standard 


diameter of flange; 


thickness of flange; third, a bolt circle of 
fixed diameter: fourth, a certain number 
of bolts; and, fifth, a given diameter for 
the bolts To 
added those shown in Figs. 1 to 10 in 


\ll of them may be enumerated 


these dimensions must be 


clusive 

as follows 

Dimension A. fixed by the size of the pipe 
line 

Dimension B, suited to the pressure used 

Dimension C, diameter of bolt, (stand 
ard) 

Dimension D, length of bolt, (standard) 

Dimension E. number of bolts, (standard) 

Dimension F. thickness of flange, (stand 


ard 














— 





s up 

the 
ands 
ified 
dard 


t be 
} in 
ated 


pipe 


} 
ised 


and 


d) 
rd) 
and 
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ension G, diameter of bolt cir 

standard ) 

ension HH, diameter of flang: stand 

rd) 

rension /, center to tace of go-degre: 
(Fig. 2); tee (Fig. 3); cross (Fig 

\); single-sweep tee (Fig. 4); single 


cross 


4A); 


sweep cross 


( Fig. double-sweep 
double 


( Fig. 6) ; 
4A); 


yeep 


e (Fig. 5); ( Fig 


\); twin elbow twin elbow 


with back outlet (Fig horizontal 


ll-tee (Fig. 7), and right-angled el 
e (Fig. 8.) 

Dimension J, center of run to center ot 
ranch of horizontal ell-tee (fig. 7) 


A 


i 


Dimension M, center to face 


Dimension L, 


limension K, center to face of 45-degree 
lateral or Y (Fig. 9) 

face to face of 45-de 
lateral or Y ( Fig Q) 

of 45-degree 
ll or one-eighth bend (Fig. 10) 

Such of these dimensions as are stand 


ird will meed no explanation; while they 


may not be all that can be desired, yet I 


make no comment upon them. Di 


mension B may be figured from many well 


known formulas; none of which, however 
\ B ( D I I G 
0.50 » 4 0.62 4 
O.o0 244 4 0.68 ) 
0.50 2 4 75 ‘ 
0.50 2 4 0.81 6 
4 0 5U A » j 0 &7 r 
{ 0.50 8 0.93 7 
0 56 4 043 
0.56 5 1 00 ’ 
7 0 62 : yy ~ 1.06 10%, 
S 0.62 } s ll 11%, 
0 68 ; 12 1.12 13 
10 0.75 ; 12 1.18 14 
1 0.81 ; 12 1.25 16 
l4 O.87 4 12 1.37 18}, 
l 0.93 1 i's 16 1.43 21% 
1s 1,00 1 4°, 16 1.56 22% 
20 1,06 1 a) 20 1 68 2 
2 1.12 1 5 20 1.81 27 
24 1.25 1 ’ 20 1.87 ys) 


takes 


t 


and strength of the piper 
are not legitimate, still they 


nw 


pipe strains caused by changes of 


filled it in 


TABLE 1. DIMENSIONS 
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tacitly agreed, not to hamper them 


selves with any further restrictions in 


ympetition. Indeed, many of the manu 


facturers who claim to have adopted th 
standard as given out comply only with 
F,G and H; when it is remembered 


two dimensions given tor 


it there were 
F and G, for all A sizes, and two fot 
/ from 24-inch pipe up, it will be 
that the 
1ot a very well defined on¢ 


standard for lower pressur 


\s regards this dimension /, J 


should be so fixed as to allow for the 


turning of the nut on the bolt Cy without 


having the flange H. interfere with the 


action of the wrench, and thus prevent 


the piper from putting the proper strain 

m this bolt This dimension we fix by 

taking half the diameter of flange H 
H : 

{ : ), adding the thickness of flange 
| (F) and, for the swinging of the 


wrench, adding three times the diameter 


vf the bolt Cz (3C), making the formula 
ead 
H . . 
f= +F4H+3C 
2 

H I } K I M N 
( 8 ’ 1 

7 é ” 10 12 ; 

7 f 9 ll 13 3 

5 7 10 12 14 ‘ 

’ 7 11 13 15 ‘ 

’ s 11 14 1 4 
10 8 12 14 17 ‘ 
11 9 13 1b 1 
12 ’ 14 17 “) 
13 10 15 18 ” 
15 11 17 20 24 ( 
16 12 18 21 M5 6 
19 13 21 25 30 7 
21 15 23 s 33 7 
23 16 25 31 37 s 
25 17 27 $3 40 ’ 
27 10 ”) Th 43 ’ 
29 21 31 x 4 10 
s2 2 34 41 0 11 
(STANDARD) FLANGED PIPE FITTINGS. 





into account all of the legitimate 
tem 
erature in the pipe and its contents, nor 
hose which are set up by the stupidity 
While 
have to be 
offer no 


these 


ckoned with. Therefore | 
ed formula for this dimension, but have 
(Tables 1 


with an arbitrary thickness which will 


and 2) for 


each 


found well adapted to general require- 
nts. I 
about 


shall have something more to 


this dimension for the smallet 
s of pipe. 

he length of the bolt D may be 
red as standard; still it would be dif 


ilt to use a length which varied much 


con 


either direction from the one given in 


bles 1 and 2 


n dimension / there is little room for 
troversy, and why the committe 
ch fixed the standard for C,D,E,F,G 
H did not also decide upon /.J,A./ 
M and incorporate them in the pub 
d list can only be explained upon the 
position that the list as given out was 
a compromise between the members 
refused 


the committee, and that they 


[his must be modified for “bullhead” 
tees, which always have the branch larger 
than the run and may, within limits, also 


I which 


ve modified for reducing fittings 
are smaller in the branch than through the 
run 

The full this 
best be understood by applying it to the 
If both ends of this fitting 
that / 


but if one end 


force of reasoning may 
20 degree ell. 
are of the same size, it is evident 
for each end may be equal; 
is enlarged, then / must be enlarged for 
This makes the 
of the dimensions for the fitting with un 


the other end reading 


equal ends seem wrong. To illustrate, see 
the dimensions which follow for a 12x6 


ell of this kind 
sion of the 6-inch end is taken from the 


center to face / dimen 


12-inch size (Table 1), and is 13% inches; 


center to face of the 12-inch end 1s taken 
from the 6-inch size, and reads 9 inches 


This dimension 7 should 


lways equal / 


in the list for the size 4 of the end from 
the center of which the dimension 1s 
taken In the case of the 6x12-inch bull 


head tee in Fig. 11, Ji: equals / in the list 


for the 12-inch size, and equals m 


the list 


for the 6-inch size 


40 
lf this rule is strictly adhered to, it will 
produce a very uniform set of branched 


ttings; the exceptions are in the fitting 
in Fig. 7 (dimension J), sometimes called 
a horizontal ell-tee; and Fig. 9, which is 


known as a lateral, or 45-degree, } The 


rule will also apply to the quarter bend, or 


go-degree ell, Fig. 2 


In Fig. 7 the two dimensions marked / 
ire made the same as similar dimensions 
in Figs. 2, 3, 4, 5, © and 8, for the sake 
f uniformity, and may always be taken 
from the list for the run size The di 


consideration 


take 


the flange 


mension / must into 


the diameter of on the branch 


and the same end of the run. As this di 
mension could not be easily changed in 
the pattern, it is well to allow consider 


for the substitution of larger 


the list 


able leeway 


therefore, 1 there is an 


flanges ; 
which will be found 


Che 


would be neces 


illowance of 2 inches, 
ample for straight fittings formula 


to change the pat 


2 inches lt 
sary tern for any change 
in branch diameter (A size), and _ this 


change would allow J to be changed also 


Thus the dimension J in the list need only 


17 


be such as will permit changes in_ the 
diameter of the flang The dimensions / 
of this fitting are subject to the same rules 
is Figs. 2, 3, 4, 5, 6 and 8 


dimension 


that the 


For the 15 deere ) Fig QO, 
K should be of such length 


flanges will clear enough to allow of the 


substitution of special diameters This is 
found by the formula A tan. 67! 
H ; 
+1)+ / For fittings with an en 
2 
larged branch it should read K " 


largest H \ 1) ae 


2 j 


Dimension L of this fitting must be such 


1 


as to allow ample room for bolts through 


the inlet flange and is found by formula 


thus: L tan. 22% | 


this formula always use the largest 4 


Referring again to the dimension B, a 
glance at Tables 1 and 2 will show that 
the smaller sizes, from 4™% inches down 
in class X, and from 4 inches down in 


class Y, do not vary in this thickness with 


the change in size A There is, in my 


opinion, a good reason for this, as I will 


When 


there will 


endeavor to explain a line of, say, 


10-inch pipe is run, very likely 


be occasion to make connection with a 
much smaller line; and if this small 
connection, requiring perhaps a _ 2-inch 
branch on a 10-inch run, was made 
of a thickness calculated by its diam 
eter alone, we should introduce a weak 
place in the system Again, we will 
produce a stronger casting vy keeping the 
thickness more nearly uniform: also th 
fittings will be less liable to fracture dur 


ing the finishing operations and while in 


transit. On the other hand we must not 
increase the thickness to a point which 
will make the outside diameter encroach 
upon the standard bolt circle. The de 
sired results are accomplished by making 








no less than inch for dimension B 


in the 125-pound list, and none less than 


S1Z€ 2 
5g inch in the 250-pound list 

There still to be provided for, 
fittings like Figs 8, 9 and Il, 


remain 
S «3m 7, 


which may be required with a reducing 
run. When the pipe line is of wrought 
iron, this reduction is sometimes accom- 


plished by reducing the companion flanges, 
or by flanged reducers, which by virtue of 
their tapered form offer but little obstruc- 
flow; but they introduce ex- 


tion to the 


is still to have 


Where the reduction 
it necessarily 


tra joints, as it necessary 
companion flanges 
is made in the fitting itself, 
makes something of a shoulder which is, 
at times, objectionable ; still when the sav 


is considered, it is 
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12-inch end of the same class. To ac- 
complish this we shall provide templets 
like Fig. 13. The dimension O is found 
the formula F-+ N+ finish + draft 
14 inch=O Table 2, 
under F for the 8-inch size, we find 1% 
inches, and under N % inch; for finish al- 
low 1/16 inch on the face, and for draft 
1/32 inch on each side of the flange. Then 
this O dimension for the 8-inch class Y 
The allowance of % inch 


by 
Referring to 


is 23% inches 
is made for the larger diameter of the 


flange which we shall at times need to 


use, and as the thickness of the flange is 


always fixed by its diameter, we must 


have some extra space to save the fillet. 


Another dimension on this templet is 


marked by the letter P, and referring to 


ing in cost and joints 
perhaps well to provide for this contin- Fig. 13, which shows the templet and the 
gency. How I have done this may be’ manner of its application, this dimension 
seen by reference to Fig. 12, and more PP is seen to be taken from the face of 
completely in the description of patterns the flange on the pattern to a line on the 
for this fitting. templet. This line is to locate a hole to 
Now having settled the preliminaries — be drilled in the pattern for a screw, which 
sually referred to the draftsman, let us holds the flange on the pattern; one screw 
get at the patterns for each half flange. This line on the 
\ | ( D I G H I K I M N 
0 62 2 4 0 87 ‘ ( s 10 12 ; 
, 0 62 3 ‘ 1.00 q ) ll 13 3 
; 0.62 3 8 1,12 8 7 10 12 15 ‘ 
; 0.62 3', s 1.18 7 ’ 7 ll 13 16 4 
‘ 0.62 ; 8 1.25 7 10 8 1 14 18 44, 
4 0 68 3%, bal 1 31 s 10 ’ 12 15 18 i) 
5 0.75 38, . 1.37 11 9 1 15 19 
f 0.81 4 12 1.43 10 1 10 14 17 21 
0.87 4% | 12 1.50 11 14 11 Le 19 24 é 
8 0.93 ‘ 12 1 62 13 15 1 17 21 2 6 
1,00 4% | 12 1.75 14 1 12 18 22 27 7 
1” 1.12 5 lt 1 87 1 17 13 19 4 30) 7 
12 1.2 5% | 16 2.00 17 20 4 r 33 7 
l4 1,37 5 1) 2.12 20 22 lt 4 10 ‘7 , 
16 1 50 1 ) x) 2 2 22', » 18 7 » 40 ’ 
18 1.62 6 4 2.37 ‘ 27 19 20 v 44 10 
20 l l 6 4 2.00 ah 20 20 1 i is 11 
22 1 87 l 6 bs 2,62 28 $1 22 us 41 51 11 
24 00 l 7 28 ».7 31 ‘4 23 36 45 a) 12 
TABLE 2. DIMENSIONS FOR CLASS Y (EXTRA-HEAVY) FLANGED PIPE FITTINGS. 
[HE PATTERN WorkK er 7 he { j F + 
- templet 1s located Dy the tormula 
Let us establish some standards for the ’ ; 2 
details of the pattern work. The first fmish-+draft=P. For an 8-inch class 


one should be the length of the core prints 
[his may be fixed by the size of the open- 
ing with this condition, that all prints on 
shall be of the length 
given in for the largest end of 
the The 
reason for this will be apparent when we 


any one pattern 
Table 3 
pattern under consideration 
come to the discussion of reducing fittings 
As the patterns must be arranged to admit 
and as 
change in diameter means a 
change in the thickness of the flange, we 
must for the flanges 


bodily, and also for replacing them with 


of change in flange diameter, 


flange also 


provide removing 


certainty as regards dimensions of length 
They must also be held securely when in 
use, 

Referring to Fig. 12, it will be seen that 
each flange fits into a groove in the body 
of the pattern. It is evident that if some 
standard is adopted for the width of this 
groove, as at O, Fig. 12, and Table 4, 
and for the diameter at the bottom of this 
groove, then any flange fitted to, say, a 
12-inch end, must necessarily fit any other 


¥, Ps 3 inch 

In Table 4 are given the necessary di- 
templets to cover all 
sizes of fittings listed in Tables 1 and 2. 
In Table 4 there is also a column giving 
the mark on the templet to be used for 


mensions for thes 


each size and class of fitting. 


CONSTRUCTION OF PATTERNS 

Now having fixed all necessary dimen- 
the patterns, let us consider 
their For the larger sizes 
they should certainly be made hollow; but 
for the small ones, from 6 inches down, 
The hollow 
patterns made staves fastened to 
heads will need a little further considera- 
The heads for sizes 7 to 12 inches 


sions for 
construction 


the patterns may be solid. 
up of 


tion. 
inclusive may be profitably cut from 2- 
inch plank; but above the 12-inch size 
the width of stuff necessary to make these 
heads becomes objectionable on account 
of the shrinkage, which will throw the 
patterns out of round. For these larger 
sizes the heads are glued up as shown in 
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This style of head made up 
7g-inch lumber glu: 


Fig. 14. 
three thicknesses of 


and thoroughly nailed, keeps its shay 
and is very strong and light. The hea 
for the extreme end of the pattern 


core print are first fitted with dowe 
The dowels are at one side of the cent 
line to help the molder in placing the 
half. 

The hollow patterns, made up of stave 
fastened to heads by glue and screws, ma 
again be divided into two kinds: tl 
first, comprising the smaller sizes of hx 
low patterns or the medium sizes of fit 
tings, such as can be built up in or 
course or layer of staves; and the othe: 
covering the larger sizes where the thick 
ness of the body is such that it will bs 
found advantageous first to build up th 
prints, allowing % inch diameter abov 
the finished size and length enough t 
give 4 inches lap inside of the shoulder 
against which the flange abuts (see Fig 
This shoulder also marks the end 
The tw 


Is). 
of the outer layer of staves. 
three or four prints required for any on 
pattern may be built up in one length, an 
ifter turning to the size A + % inch may 
be sawed apart, leaving each print wit 
two heads The 
quired are made of the same diameter as 
a plank 


additional heads re 
this cylinder and are set up on 
to keep them in place. The half 
are placed at the ends with both dowels 
side of the center line. Ther 
of staves is glued and 


prints 


on the same 
the 


screwed in place 


outer course 


CUTTING UP THE PATTERN STOCK 
There are various ways of cutting uy 
the stock for this kind of work, and with 
out going into a discussion of the merits 
of the different ways of sawing staves, 
I will confine myself to the methods which 
I have found to produce excellent re- 
sults. It is not advisable to use too great 
a thickness of plank for this work, be- 
not get it thoroughly 
seasoned, and it gives each single stave toc 


cause it is easy t 
much control over the completed pattern 
In a pattern of large size it is not usually 
advisable to allow any one piece to control 
the shape or size. 1, therefore, use com 
paratively thin lumber and cut the staves 
narrow. In fact, for many years I have 
made it a practice not to keep in stock any 
pine lumber over 2 thick. This 
does not mean that the thickness of staves 
is to be limited to 2 for some- 
times the 2-inch stock is set up on edge, 
making 2 inches the width of the stave. 
The thickness is, at times 24 inches or 
even 3 inches. The width of the stave 
rarely be allowed to exceed 2 


inches 


inches, 


should 
inches. 

In sawing up stock for staves, material 
may be saved by turning the piece end 
over end for each cut, thus making one 
pass over the saw bevel one edge of each 
of two staves. This can only be prac- 
tised when the thickness of the stock is 
also to be the thickness of the staves 
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hen the staves are to be thicker than the 
tock used (the stock set up edgewise in 
1e pattern), adjust the saw table to an 
ngle which will cut the piece so that what 
vas originally the surface of the plank 
ow becomes the joint between two 
The angle on which this cut is 
1ade (measured from the surface of the 
lank) would be 90 degrees plus or minus 
ne-half of the arc covered by one stave. 


taves. 


For a cylinder made up of 36 staves, it 
hould be 85 degrees or 95 degrees, be- 
360 

36X2- 

of cutting makes it possible to 


ng go degrees 


Chis way 
nish the staves by making one more 
iss over the saw, or if you have a jointer 
vith a tilting table, you may finish the 
When possible it is 
better to saw this last side, as this opera- 


second side on it 


tion will leave the staves all of the same 
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one, on top of the half pattern where it 
will be out of the molder’s reach. Now 
having one-half of the pattern glued up, 
turn it over and place the second halves 
of the heads in position Fasten each 
to its mate and finish gluing up; plug 
the screw holes and lay it aside for the 
glue to dry 


CENTERING THE PATTERN IN THE LATHE 
When dry the parts will probably need 
little dressing to make a good parting 

joint; then they are ready for the lathe. 

Here is a place to go slowly, and be sure 

that you have the lathe centers exactly 

in the joint This is very important as 
there will be many parts to be fitted to- 
gether, and if they are not accurately 
centered in the joint you will have trouble 
in assembling them. A good way to ac 
‘omplish this desirable result is first to 


403 


coincides with th second joint Ch 
pattern is turned in the same direction as 
when the first half was measured, and it 
is evident that if the second mark falls 
on the first joint the two halves of the 
circumference are equal and therefore th« 
center is in the joint If the second 
measurement shows one-half to be larger 
than the other, move the center toward 
the smaller half, true the pattern, and test 
again with the strip as before This 
operation is to be continued until the two 

I know of 


no better way to locat the center acc 


halves are equal at each end 


1 


1ately in the joint of a round, split pat 


tern than by this method 


TURNING THE PATTERN 
After having centered the piece correct 
y, the turning is a simple matter if 4 


have a lathe equipped with a slide rest 
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FLANGED PIPE FITTINGS AND PATTERN 
width, while planing, as it is gaged turn each end true. Then, for the smaller and hand feed. If 1 have no such lath 
from the unfinished side, may not do so. _ sizes, the piece may be taken from th you had better get one before commencing 
they are not all of one width they will lathe, separated and the two halves cal yn flanged fittings 
t all be cut on the right angle. Why? ipered; any error is corrected when the My way of turning is first to size t] 
Because of the included angle. The staves work is put back in the lathe As you. whole length of t piece to the diameter 
should now be drilled for screws. Each may have to try more than once to get the of the body Then, with a parting chisel 
stave should have one screw for each head’ center in the right place, and as it is mark a center lin [his line is not al! 
1 frame. They should be counterbored not easy to handle the larger patterns ways the center of the length, but always 
to sink the heads of the screws below’. in and out of the lathe, you may center the center of a brancl From this lin 


the surface of the finished pattern. Plugs 
to fill these counterborers may be made 
ery cheaply on the drill press or boring 
nachine Next comes the hollowing of 
he staves to fit the circular heads or 
frames. This may be done at the ex 


*h time 


nse of mu on the saw table, b it 


uu will save time and the saw by using 


the sole plane 


In gluing up, begin at the parting of 
the pattern, working from each side to- 
ward the top or center, and putting the 
last stave, which may be a very narrow 


the larger ones while on centers by using 
a strip of drawing paper. 

Make a pencil line around the piece as 
it turns in the lathe. Then pin one end 
of the strip to the pattern, with the edge 
on the line Roll the pattern so that 
the strip can be made to follow the sur- 
face and the line Mark the strip where 
it crosses the parting at each side of the 
pattern, thus making an accurate meas- 
urement of one-half of the circumference 
[he pinned end is now released and the 
strip brought forward until the frst mark 


locate the shoulders against which the 
flanges are to rest Then turn down th 
prints, sizing them back toward the cen 
ter far enough to receive the lines which 
Thes« 


ines are to be laid off from the center 


will mark the face of the flanges 


‘olumn / in 
with the proper addition 


line and correspond with 
lables 1 and 2; 
for finish and draft, as explained in refer 
ence to the templets, dimension O, Fig. 13 
[he space between this last line and the 
line marking the ‘shoulder is, or should be, 
equal to O; as shown by the templet for 








the size and <¢ inder construction 


idsS> 


is then turned down to a d 


[his space 
ameter % inch less than the print size 
lhe templet (Fig. 13) is used to verify 
the diameter and dimension O 

\ pencil mark to fix dimension /” ‘1s 


jrawn around the pattern, after which the 
ends of the drafted 


is ready for sandpaper and varnish 


prints are and the 
piece 
After removing from the lathe, drill each 
end for the screw to hold the flange and 
mark with the class letter. If it is 
iss X, the person assembling 


then 
8-inch size, cli 
the parts knows at a glance that any piece 
marked “8 In X” will fit. 
[his description of the 


any of the 


turning will 


apply to straight pieces re 
quired for these patterns, although there 
would be no center line necessary on a 
fitting like Fig. 9. It is also well to fol 
low this same plan in turning all branches 


which are as large, or larger, than the 
run size, working all dimensions of 
length from a center line, which marks 
the center of the run to which this branch 


the reducer, Fig. 12, is 


} 
t 


lange at 


Phe b ry of 
fitted to receive a ye end only; 
the 


lich are made separately, 


end 1s recessed to receive 


lucing ends, wl 


ind to 


the other 


a standard length to suit their size 
; 


The length from face to face 


and class 
f the assembled fitt ng 1s the same as the 


1 
ight fitting of the 


list size for a stra same 
size as the b dy of the reducer These 
reducers, with the various-sized ends at- 


tached and without branches, may be used 
to make reductions in pipe line at the dis- 
cretion of the engineer. 

All branches anay be cut by the band- 
saw, to fit over the body unless the size is 
too great to pass under the saw frame. A 
holder, as shown in Fig. 15, with a branch 
in place ready for the saw, will be found 


| he 


secured to 


very useful in fitting the branches 
branch, one-half at a time, is 
the inner surface of the L-shaped box, 
with its center line parallel with the bottom 
edge of the box (for Fig. 9, the center line 
should be placed at an angle of 45 degrees 
with the bottom) ; then over the top is se- 
cured a piece of thin stuff, upon which is 
drawn the curved line representing the cir 
cumference of body to which the branch 
is to be fitted 


Curvep Firrincs 
For curved fittings, like Figs. 2 and 1o, 
and 
8, a different construction is required to 


and the branches of fittings, Figs. 7 
make a durable pattern. For the elbows 
of small size, Fig. 2, they may be made 
solid with a radial joint at the center of 
their length. Above the 6-inch size a good 
way is to make up the ends in cants, from 
the shoulder against which the flange rests 
to the end of the prints. The curved cen- 
ter may also be built up in cants, but with 
the joints between courses parallel with 
the parting line. The shorter bends, those 
which subtend a smaller angie, may be 


made up solid for sizes up to and includ- 


AMERICAN MACHINIST 


ing the 7-inch siz For 45-degree ells, 
from the 8-inch size up to the 16-inch or 
18-inch size. and for 22%-degree ells, 8 
nches to 24 inches, it will be found that a 
straight piece built up with staves, and 
then treated like a solid pic with an 
extra layer of staves put on, in_ short 
pieces to make up stock lacking for the 
nside of the curve, will make a stronger 

; ~ “1 ' ee 

< 0 « ee < S oe 

S = S =e & oS 

7 am 7 &™ Zr = 

Ph pe) J 

2 $ 6 3 5 

2 3 i 4 - 5 

3 3, s 4 - 5 

3 3', ” 4 4 a, 

4 $', 10 4‘, a 6 

‘ 3 12 4 -“ 

5 3 14 4’, 
TABLE 3. LENGTH OF CORE PRINTS 


FOR PATTERNS FOR FLANGED 


PIPE FITTINGS 

and cheaper pattern for continued use than 
any other construction 

Fittings shown in Figs. 4, 44, 5, 54, 
and 6 may be built up like the quarter 
bend, Fig. 2. For Fig. 7 I would make 
“RAD” the same as in Fig. 2, for the size 
corresponding with the required branch, 
putting the branches on in.the same way 
that the small ends are attached to the 
reducer body in Fig. 12. Then we could 


use the body of Fig. 3 pattern and also its 


core box, together with the core box of 
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wanted with one or more 


pipe, th 


If fittings are 
nds tapped for wrought-iron 
nge may be replaced by a piece like U 
Fig. 12, for of even size, or like | 
smaller size 
bored out 
nominal 


fla 
in pipe 
for pipe of The casting will 
before tapping for 


diameter. For 


may be 


need to be 
pipe same 


| of the 
the smaller 


pipe the core box 


bushed to a correct size for tapping. In 
Table 5 are given dimensions for thes« 
“screwed ends.” 

Side outlets are made up in the same 


vay as branches, and in halves. They are 
fastened together after being fitted to the 
body, thus enabling us to bandsaw them 
toa fit. In turning they are not grooved 
for flanges. The prints are cut to a uni 
form length of 1% 
Che 


the same as for a branch 


inches outside of the 


tlange dimension center to face is 


If tees, Fig. 3, 


are required with eccentric branches, it 


will be found best to make and fit the 
branches as side outlets 
THe Core Boxes 


Core boxes for the smaller sizes may be 
it out of solid stock For fittings, like 
inches and larger, they are 
like The heads, 
1 to 7, Fig. 16, are cut from 2-inch stock 
2 and 4 are the end of the 
with © and 7 secured between 
Head 3 is to 6; the 


10, 11 and 12 hold the heads in place 


Fig. 3 


x 


sizes 
best made up Fig. 16 
extended to 
branch 
fastened strips 8, 9, 
The 
heads I, 5 and 7 at the ends of the box are 
inclined for draft The top view of Fig 
16 shows the box ready for lagging, and 








Fig. 2, to produce these fittings, which will the end view the finished box without 
not be needed in great quantities. The ends 
CLASS X FITTINGS. CLASS Y FITTINGS 
A 0 Pp Mark A oO P Mark 
2 1 43 S in Z 2 Use Use 4 InX 
2 lyn 18 2%, In X 2 Use Use 6 In X 
3 \3 $ In X 3 1%, zh 3 In ¥ 
; lys d 34, In X 3 1}3 th 3% In Y 
4 1 15 4 In X 4 Use Use 8 In X 
4 ly ve 4‘, In X 4 Use Use 10 In X 
) Use Use 4', In X ) Use Use 12 In X 
( 1 \8 6 In X 6 Use Use 16 «In X 
” 1h3 7 InX 7 2: al 7 In Y 
. 1’, 8 InX 8 23, a3 8 In ¥ 
" Use Use 8 InX ” 24, a4 ® In ¥ 
10 1g th 1 InX 10 2 lw 1 ny 
12 2 aa 2 InX 12 Use Use 2k InX 
4 2 as 14 InX 14 3 1a 14 In ¥ 
16 2a; F 16 «In X 16 ; lay 16) =6In ¥ 
1s lye A 18 In X 1s 34, lw 18 In Y 
2» 2ys 4 2 InX 20 ; 144 »” &InyY 
22 2y4 1 22 In X 22 3! 143 22 In ¥ 
po 23, iy 24 +%InX 4 34, 143 244 «6In ¥ 
TABLE 4 DIMENSIONS AND MARKS FOR PATERN TEMPLETS FOR FLANGED 
PIPE FITTINGS. 
cores should be fitted together with pin The inside radius of the heads should 


and socket at the proper point. 

The fittings, Fig. 4, 44, 5, 54 and 8 
cannot have loose branches and be made 
durable. However, Fig. 44 could be made 
from Fig. 6 by adding a back outlet, which 


yutlet could be any desired size Fig. 8 


might have a loose branch although i 
would be well to provide a complete core 
box for each size of branch. This pat- 


tern should be parted on the line ST, and 
the ends of the run should be made up 
like the ends of side outlets, which will be 
lescribed farther on 


be I inch larger than the radius of the 
core, with the center of this radius placed 
1 inch above the upper edge of the head. 
lhe lagging, or staves, should be cut from 
Put 
16, first, securing 


1%-inch stock about 1'% inches wide 
in stave marked 13, Fig 
iteto each head or frame with glue and 
two nails. Then fill in the staves on the 
side opposite the branch, using plenty of 
Having filled in this 
side, begin again at the bottom center of 


glue in the joints. 


the run and branch and fit the staves in 


pairs. One of each pair goes in the run 
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ind its mate in the bi 
their inters¢ 
ne staves are in, joint 


vox flat and true and 


ourses 14 and 15, which ar 


c> ab VC 


ve built up as shown in I 


xplain itself. Core 


f fittings like Figs. 2, 4, 


san 


he patterns for these fitti 


For fitting Fig. 9, a 


half b xes, 


such sizes as thought adv 


1 
+} » Hitting 
tnese¢ tings 


ire made of har 


12 inches the 


may be 


anch T 


ig. 17, which will 
es for large $1zZes 


5, 6 and Io are 
le Manner as are 


ne 


ngs 
‘omplete box, or 
made f 


isable. If the de 


is light, the cores 
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he st 


size from which and the 





cessity 
small « 


flange 
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at red ig ( pening at the 
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size to which they reduce. For example, 
a bushing used in a 12-inch box to re [He FLANGES 
duce its size to 8 inches should be marked Now, as gards the flanges which are 
‘12x8". Another set of bushings will be to be made up as occasion requires or the 
required for fittings like Fig. 12, to reduce customer demands \ll flanges are turned 
ie end of the rut These should be m a face plate without re-chucking 
marked in the same w s bushings for Flanges up t > inches outside diameter 
the brat may be sawn, that each half flange 
\ word of caut gari t re from one piec f stock Larger diame 
boxes may save \ f t dilemma _ ters are best 1 » of three or more 
into which I fell. ¥ it times 1 courses of segm« These are to be 
it necessary to fasten two boxes together sawn in halves before finishing 
for some special fitting, as bow wit A face pla prepared by screwing 
i long end lo do this idily, make t to the iron f plat f the lathe a piece 
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hole to a diameter A minus % inch. Face 
them off to O thickness, measuring from 
the face plate through the hole and using 
the templet, Fig. 13, to test this dimension. 


Casting Dimensions. 


Formula F = the length of the thread bs inch 
clearance B from Tables 1 and 2 
CLASS X, SIZ! CLASS Y. 

F i, A Ky, i 
1s 2 ath 
133 ‘ 2 2, 45 
2 4%, $ 2 i) 

2 5 3 2 

2p 6 4 -f t 
2 6 $ 2h 7 
2 7 5 2 7 
2 Ss 6 $ 9 
2 i's 9 7 33 10 
24h 10 8 3 11 
2he ll 9 3 1 
2ta 13 10 3hh 13 
Ss l4 12 3 15 


TABLE 5. DIMENSIONS OF SCREWED 


ENDS WHEN USED ON FLANGED 
FITTINGS 
Next turn off the outside edge to the 
diameter H. Mark off the thickness / 


on the edge, allowing for finish and draft 


on the face. Cut away the surplus stock, 


leaving the fillet and finishing the back 
side to the exact size of the face plat 
which has been made A plus 28 in diam 
eter 

You have now produced a_ standard 
flange for some A size 1 iden 
tify this flange as a standard one wh« 
in use, I make the bodies of pat 
terns, and all of the surfa f the flang 
except the face, black The face is 
finished with orange shellac. All flanges 
except those which are standard in every 
particular are made black on the face 

Slight variations in draft and fillet ar 
permissible if O size is accurate lo keep 
half flanges together in assembling, as they 


were turned I mark them in pairs, as 
Sia A Pr 2” 

Side-outlet flanges are made whole with 
the hole bored A diameter. They are 


without draft 

In molding 
the 
flange on the side outlet 


a fitting with a side outlet, 
the the 
He sweeps off 


molder rams up to face of 
the mold level with the face of the flange 
and draws the flange. He then covers the 
mold with a flat core of suitable thickness, 
having a hole through it which fits over 
the side of the outlet print. He can then 
fill up the flask not need to 


make a three-part mold for the job. 


and does 
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I make up the standard flanges in lots 
as required, making as many as 20 pairs 
of halves all of one size at a time. After 
the first one of a lot is turned, take off 
one-half, and before removing the other 
half put on one-half of the second flange 
[his avoids the necessity of setting each 


succeeding piece to a line. If care is used 
in locating the first flange, all of the lot 
will be found to be accurately parted 


through the center line. 


BUILDING UP FOR SPECIAL FITTINGS 


When a fitting is ordered with special! 
dimensions at J, the desired length may 
be obtained (Case I, if the dimension is 
less than J minus O) by a flange made to 
go over the body of the pattern, that is, 


bored out to A plus 2B diameter. If it 
is less than J plus Fk plus inch (Case 
II), the length may be obtained by a 


ange, having a*long hub on the backside, 
bored all the way through to A diameter 
When the required length is greater than 
inch, (Case III), the de- 
sired result may be reached by the use of 


I plus R plus 


in “extension” (see Fig. 19), which 1s 

made to fit over the regular core print 
' rr 
SIn.¥ 
5 1 Ext slor 10) long 
F THI ERN-RECORD BOOK 

and has the standard print reproduced at 
the outer end 

Flanges for Case I should be marked 
the same as standard flanges. In: Case 


Il, a flange made for an 8-inch class X 
( is , FITTINGS 
Thickness = 
7 Nech 
Diameter. Phickne 
’ 14 
4 10 1 
i } 10 ly; 
11 l 
‘ t8 12 lyn 
l4 l 
S 48 li l 
’ 1 lf 13, 
l 1 17 1 
12 1‘, 2u 2 
14 l 2 2 
lt 1 2 2 
1s 1 27 2 
M) 1 a 2 
22 1 $1 2 
4 2 34 2%, 
TABLE 6 FLANGED PIPE FITTING 


end 13% inches center to face should be 
marked “8 In X Pr 1 2 In long.” Exten- 
sions should be marked with their size, 


and the length at W, Fig. 109. 
When it is noted that flanges made for 


Case I may be placed anywhere on the 
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body, branch or extension; that flanges 
for Case II may be moved out to the 
limit of the print on any end of the same 
size, and that standard flanges and Case 
II flanges will also fit at the end of ex- 
tensions, which extensions may be drawn 
out to the limit of the core print, it will 
be seen that, after making a few special 
fittings, we shall be equipped with ma- 
terial for producing a considerable num- 
ber of special lengths. These pieces may 
all be used on fittings Figs. 3, 4, 7, 8, 9 
and 12, and all but the flange made for 
Case I on Figs. 2, 5, 6, 10 and 18, in ad- 
dition to those already enumerated. 


THE PATTERN REcORD 
And now a word as to the record of 
these loose parts. A record is necessary, 
so that, as the number of pieces grows 
large, they may not be overlooked and 
duplicated unnecessarily. This record 


can best be illustrated by supposing that 
we have patterns ready for one size, say 
8-inch class Y, 


with the standard flanges for them. 


in all of the styles shown, 


Then 


assume an imaginary order and the plac- 
+ 
s] ‘ 
Side Outle ( lifors J 
Reducers 
FIG. 2 
ng on record of all of the 8-inch class 
Y parts. The record is kept by size and 


class only. No attention is paid to the 
the the part re- 
corded is such that it can be used for but 


stvle of fitting unless 


Screwed Ends 
Fillet Use I plet 
ss, Diameter. Thickness 
ta : 4 In X 
is; 2h ¢ In X 
& ; ; 3 In \¥ 
. 3. In Y 
. y's i 8 In X 
3 fs ‘ 10 In X 
‘ 3 12 In X 
= 16 In X 
10 ‘th 7 In \¥ 
11 y ; 5 In ¥ 
13 ‘ 9 In ¥ 
13%, ivy 10 In ¥ 
a 4 2 In X 
14 In ¥ 
16 In ¥ 
18 In ¥ 
20 In ¥ 
22 In ¥ 
24 +%In ¥ 


DIMENSIONS FOR THE PATTERNMAKER. 


In such a case a note is made 
in the record of this fact. 

The patternmaker is furnished with a 
blue print like Table 6, which gives 
him information enough for all ordinary 
jobs 


one style. 
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Class X fittings are cataloged as stand- 
ard and class Y as extra heavy. For 
simplicity, and to avoid troubling the pat- 
ternmaker with unnecessary details, noth- 
ing is said in the imaginary order about 
style of finish or drilling. 

The order: 

4 to 8 inches Extra-heavy flanged tees. 
to 8 inches Extra-heavy flanged tee 
with one end of run tapped for 8- 
inch pipe, other end of run to have 
standard flange, branch tapped for 


= 


inch pipe. 
1 to 8 inches Extra-heavy flanged tee 
with 6-inch flanged side outlet. 
to 8 inches Extra-heavy flanged ells. 
to 8 inches Extra-heavy flanged ell, 


ow 


one end 21% inches center to face, 
with 17-inch diameter of flange, 
other end 12 inches center to face. 
1 to 8x6x8 Extra-heavy flanged tee, 
21% inches center to face of branch 
flange, and with 6-inch side outlet 
For a record book use an ordinary 
blank-book having four times as many 
pages as there are to be sizes of fittings, 
ise one book for each class. Use four 
pages for each size and rule as shown in 
sample record pages, Figs. 20 and 21, 
which record 8-inch class Y parts 
Page 38 reads: 
15-inch flanges, 10 pairs, regular, or 
standard. 
1714-inch flanges, I pair. 
Sed. ends, I pair, straight (or like U 
Fig. 12). 
Sed. ends, 1 pair, reducing (or like V 
Fig. 12) 
5-inch flanges, I pair, inch longer 
than standard 
‘age 39 reads 
8-inch branches, 2, standard 
Page 40 reads: 
8-inch extensions, 10 incl 
Page AI re ads: 
6-inch side outlet, 1, for 8-inch tee 
6-inch reducer, 1 
No record is kept of the core-box parts, 
such as stop-offs and bushings, as_ the 
record for pattern parts shows necessarily 


what is on hand for both patterns and 





On the French coast is 


being placed a 
lighthouse with an attachment for use dur- 
ing fogs, which is, in many respects, 
nique. An ear specialist of Paris has in 
ented an arrangement which is said to be 

exact imitation of the human throat 
nd mouth, with an air pump for lungs 
Teeth, lips and jawbones are all faithfully 
reproduced.. With a small model, not 
much larger than the ordinary human 
feature, sounds have been produced, 
ranging from a faint whisper to an 
ar-splitting yell. With a mouth meas- 
iring six feet across, and supplied by a 
ompressed air plant, it is estimated that 
the artificial voice could be understood at 
distances of from three to six miles, de- 
pending upon atmospheric conditions 
—Compressed Air. 
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The Effect of Acheson Graphite 


By C. H. Benyamin* 


The first Acheson graphite which I ex- 
perimented with was in the form of a fine 
powder similar in appearance to so called 
amorphous graphite. This was tested as 
a lubricant on a rotating bearing, both 
dry and mixed with oil, in comparison 
with Dixon flake graphite. There was no 
marked difference in the behavior of the 
two graphites under these circumstances; 
sometimes one and sometimes the other 
was slightly in the lead. The dry graph 
ites gave coefficients of friction of 0.05 to 
0.06, and when mixed with machine oil in 
the proportion of 5 per cent. of graphite 
to 95 per cent. of oil, the coefficients 
ranged from 0.017 to 0.027 

In these experiments the graphite was 
mechanically mixed with the oil and was 
found to settle to the bottom in a few 
minutes. Thus it was necessary to shake 
the mixture each time before applying it 
to the bearing. 

There was considerable difficulty in 
getting uniform lubrication on account of 
the tendency of the graphite to clog the 
distributing channels and grooves 

In January, 1907, I visited the Acheson 
graphite works at Niagara Falls and saw 
for the first time the suspension of graph- 
ite in water. A small quantity of the so 
called ‘“deflocculated graphite” in the 
form of a paste was mixed with some 
clear water in a test tube and showed no 
disposition to settl In fact, I have had 
a similar mixture standing in a bottle in 
my office for several months with only a 

Phe 


trace of sediment mixture in the 


test tube was then poured through fine 
lter paper, and much to my surprise the 
graphite went through with the water, 
leaving only a slight discoloration on the 
paper. A few drops of acid added to the 
mixture at once precipitated the graphit: 

I have since tested such a mixture of 
water and graphite as a lubricant, using 
from 0.5 to 2 per cent. of the graphite 
While the graphite did not materially di 
minish the coefficient of friction of the 
water as a lubricant, it showed one very 
desirable characteristic, that of entirely 
preventing corrosion To test this last 
point more thoroughly, I immersed simi 
lar pieces of polished steel in equal quan 
tities of clear water, and of the same 
kind of water with graphite in suspension 
Chey were left there for one week. The 
steel in the clear water was red with rust, 
while the steel in the graphite mixture 
did not show a sign of corrosion 

Graphite and water would probably not 
be of much use as a lubricant for bearings 
under heavy pressure, but it is all right 
for light service and would seem to be 
well adapted to the lubrication of steam- 


*Dean of the engineering schools, Purdue 
University. 
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Graphite thus intro 
duced in suspension would be evenly dis 
tributed and would cover the entire in- 


engine cylinders 


terior surface of the cylinder and valve 
chest. 

Mr. Acheson has finally succeeded in 
transferring the deflocculated graphite 
from water to machine oil, so that it will 
remain indefinitely in suspension. I have 
two bottles containing mixtures of 0.5 
and of 1 per cent. of graphite with spindle 
oil, which have been standing in my 
office for over two months, and there is 
only a slight film of sediment 

The effect of adding 
graphite to oil is very noticeable. I have 


leflocculated 


made a large number of tests, comparing 
various mixtures of oil and graphite with 
the same oil used alone. Various speeds 
and pressures, various qualities and quan- 
tities of oil have been tried, and in every 
case with but one or two exceptions the 
addition of the graphite | 


duced the friction and has increased the 


is at once re 


life or endurance of the lubricant. 

Most of the experiments were made on 
the Cornell oil-testing machine manufac- 
tured by Olsen & Co.,, of Philadelphia. 
The usual method was to run the test for 
two hours with a uniform feed of lubri- 
cant. During that interval the conditions 
as to friction and temperature had be 
come constant. The flow of oil was them 
stopped and the machine run without fur- 
ther lubrication, and with gradually in- 
creasing loads, until the bearing showed 
signs of distress Particular care was 
taken to have the conditions absolutely 
the same when testing any oil with and 
without the graphite 

Enough experiments have not as yet 
been made to warrant any quantitative 
statements. Several varieties of mineral 
oils were tried and the graphite improved 
them all. As far as the investigation went 
there seemed to be a greater improvement 


in the cheaper oils than in those of a bet 


ter quality [he very intimate union of 
the graphite with the oil seems to pro 
duce an effect somewhat similar to that 
produced by increasing the carbon content 
of the oil itself \ very small quantity 
of graphite is sufficient to produce a no 


ticeable improvement. One-third of I per 
cent. was tried with two grades of oil 
and under various loads This amount 
reduced the coefficient of friction of the 
better oil 20 per cent. and of the poorer 
oil 33 per cent. One-sixth of 1 per cent 
of graphite had a slight effect in reducing 
the friction of a standard engine oil, but 
not enough to be of any practical value. 
This is apparently about the minimum 
quantity that can be used to any advan- 
tage 

Two facts seem to be established by 
these experiments. First, graphite can 
be suspended indefinitely in either water 
or oil. Second, its use is a decided ad- 
vantage: with water by preventing rust, 
with oil by improving the lubricating 


qualities 
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In the plain stock a circular hole is plan is that of two paths crossing at right 


is angles; the solder ribbon travels from left 
to right and the path of the caps crosses it 


The experiments so far have been con- 
fined to moderate speeds and pressures, punched, and from this hole the hem 
the speeds being from 225 to 450 feet per drawn, this hem having the inner edge 
minute and the pressures from 60 to 160 turned upward at an angle; in the second this point naturally becoming the assem- 
pounds per square inch of projected area. division a plain cap is inserted in this bling point. The ribbon-feeding system is 
I hope to be able to continue the tests at drawn hem, the hem is next cut from the shown here; the sudden jerk of the feed 





higher speeds and heavier pressures and _ original stock and then is slightly pinched rolls is eliminated by the spring buffer 
to present at the December meeting of or indented at two opposite points, to pre- The ribbon is flexible enough for this, 
the American Society of Mechanical En- vent the cap and hem from separating but not tenacious enough to endure the 


gineers the data of the experiments thus 


far made re 











Tools for Making Can Tops | oe — proened 





ry y 1S _ = 
By W. H. Srrerv: a E os 





The press tools here described are but ee J 

Boa TS 7 ? ) 
an element of that well-developed industry F Sy 
. hea e- - ack; > 
known as the canning and packing trade. FIG. I VARIOUS KINDS OF CAN TOPS AND HEMS FIG. 2 
From the making to the labeling of the 
cans the processes are largely automatic ; 





while this operation is not entirely auto 
matic, it will eventually become so, and 
will, in the meantime, serve to illustrate a 
combination of press tools not without in 





terest to die makers and designers 


THE Work 


Fig. 1 shows a few of the many sizes 





and styles of can caps and nozzles, and a 





























round can head with an opening for which 
the caps are designed. In addition to the x TES - a : Pe 
variety shown, these caps are made both 
vented and unvented; lacquered, either in- 
side or out; lithographed in plain colors or P 
designs; with distinctive and copyrighted ( (eee ere = 
panels, such as the Heinz; embossed in 
letters and designs; stamped in letters, 
names, numbers, weights, quantities, etc. ; " 
pry-up and cut-out nozzles, such as B, | paapians 
made of “soft” stock or Taggers tin, de- siiaaaeel 
signed to be easily cut out and fitted with 
a pry-up cap which thereafter seals the y, 
can; screw-neck nozzles C, with cut-out tional 
and threaded sealing caps . : 
It will be noted that each of these - 
samples bears a rim, or as it is known, 
a “hem” of solder which greatly facilitates : 
the capping of cans after they have been —— 
filled, and insures a perfect distribution of q 
the solder in the can-head groove and con 
sequently a perfect joint; after being 
boiled, parboiled or well heated to drive 
out the air, the can is sealed by dropping a | 
| 


bit of solder in the vent, the small hole in ' \ 
the center of the cap, this being absolutels 


necessary with a great deal of canned 

goods I might mention in passing that rt 3. GENERAL VIEW Of SS TOOLS 

the annual production of the size and styl 

designated as ! is about 200,000,000 for luring I t ext 1d sudden jerk, as a vi] us eI s to 

one factory, and of the other sizes 100, operat t I ~ CHINng Un make 4000 hems has considerable weight 

000,000 The total annual production of em t p ind mertia This ribbon 0.015 ncn 

hemmed caps in the United States is prob thick and trimmed to a width suitable for 

ably 1,000,000,000, all to limit gag He Toors the var Ss sizes of « ips It is ma hy 
\ g | \ t t press 5 Ss I ing T Ite meta betw ly g 
EVOLUTION OF THE HEM given in Fig. 2 three sets of dies cot rolls, a patented development of Sir Henry 

Fig. 2 will serve to illustrate the evolu respond with th lemental divisions of Bessemer’s experiments on rolling glass 

tion of the solder hem, divided into three = evolut noted above, 4 being the hem and metals in 18s0, I think, though a 

operations, each corresponding t 1 dis drawing and forming combination, B the patent was issued to a American som 

tinct punch and die element in the press assembling and cutting tools and C th time before The ribbon is the lraw 


t 


] ’ 
oO : irline ' nehine ] neral throuoh ; ’ , ’ } } 
too 1 | l es [he general nroug a pa f slitti g rolls and 1s 
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trimmed and coiled, necessarily a rapid 


process. 


DETAILS OF DRAWING DIE 


In Fig. 4a detailed drawing of the hem 
forming tools is given; a, the piercing 
punch, acting with b, the, cut edge, cuts a 
hole in the ribbon; the spring plunger 
promptly puts the scrap blank through the 
lie and out of the way. Further descent 
brings the stock-holding ring c in contact 
with the ribbon and, holding it to the face 
f the drawing die d, the bottom edge of 
} 


ing c is well grooved and the narrow 


points on d are lightly prick-punched to 
ld the metal better during the drawing 
The drawing punch e next takes up its 
work in conjunction with the drawing ring 
f, which is supported by the pin plate and 
springs shown The inside edge of the 
stock, coming in contact with the beveled 
edge of b, folds over the stock as desired 
\ sharp corner to d insures a sharp corner 


to thé hem also The hem is naturally 
stripped from the punch by the ascent of 
the press ram, and after the ring ¢ re- 
leases the stock, the drawing ring f strips 
it from the di lhe two dies 4 and B are 


three spaces apart to make the necessary 
mechanical constructions possible; as the 
scrap space between consecutive hems is 
only 3/32 inch, it is necessary to cut away 
part of d and h as shown, to make room 


for the next hem 


ASSEMBLING DIE 
At B, Fig. 4, the assembling and cutting- 
out tools are seen. Assuming that at least 


two strokes of the press have been made, 





a td ee i re 















AMERICAN 


are riveted, drawing thes¢ 
under the caps. As the plunger 7 has con 
siderable spring pressure behind it, the cap 
s snapped down int 
has located itself 


Caw] 


| (04 
\e 
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is made 


the cap, to 


\ 


balancing 


their 


1 


each must be 


he same 
















CUTTING 01 rHe Heo 

The next action is the cutting out of the 
hem from the stock, accomplished by 
punch / and die A, which has shear in three 
or four points and is perfectly balanced so 
as not to deform the hem or cause it to 
lag at any point. Such soft, thin metal 
s easily deformed with the spring press 


ure behind the plunger ; if any one point 


lags The spring pressure of iS again 
i & 


utilized to snap the assembled cap and hem 


to the removable strip m, where it is held 
by the plunger until the press ram begins 
to ascend 

Che object in this to hold the cap in 
place as well as to gan lditional time, 


while further descent of the ram operates 
the pinching fingers o through the dogs p 
his pinching is merely a slight indentation 


ypposite pomts, as Ww ill be seen by a 


glance at the fingers in Fig. 4 and plan 
Fig. 5. It is quite necessary to prevent 
the caps from leaving the hem during 
their transit from B to ( n the grooved 
strip The press Is nclined about 50 de- 
grees trom the verti for this purpose 


PHe CLINCHING Du 
Reference to Fig s and 6 will make 
the final curling or clinching peration 
quite plain. The cap and hem 
scent on the strip m fall into the ring gq, 
cut away to permit its entrance, whicl 


locates the cap directly over the anvil rw. 








which is solidly held to the press bed by 
nut at its lower extremity The ring q 
is supported by a spring pin plate not en- 
tirely shown: a shoulder on the ring abut 
ting against the steel plat keeps the 
p 
¥ 
N7 














FIG. 4. DETAILS OF CUTTING PUNCH 
the stock will have been fed forward the 
proper distance to bring the hem directly 
1e cut edge A; the feed rolls being 
n a slightly lower plane, the hem drops 
rectly in the cut edge. Assuming, also, 
that the feeding mechanism has supplied a 
plain cap to the hopper plates i, as it 1s 
shown, then descent of the ram brings the 
spring plunger j in contact with the cap 
and compresses the spring 

Further descent brings the dogs k& in 
contact with the lugs to which the plates i 


AND 


by 


lf thes 


will lag on 


ind 


hem 


ly 


able hel 
.. ss 

dealing 
the greater depen 
the balancing of the 


lo« 


DIES 


cated and held 
the 


lightly 


must be placed 





Press Bed Ve 


TAILS OF CLINCHING TOOLS 


ring in plac [his ring is operated by the 


lower face of the clincher ¢ coming into 


yntact with it and forcing it down out 
of the way The action of the clincher 
tself may now be considered 


Remembering that the diameter of a 


h larger than a cap for the 


> 


hem is 1/32 inc 
reasons before mentioned, the descent of 
the clincher first forces down the ring q, 
bevels inward the open edge of the solder 
hem, then closes the hem closely about the 


cap, thus removing the 1/32 inch differ 
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‘ence, and finally curls the beveled edge 
closely about the cap, as is shown in the 
enlarged side show study. These three 
stages are performed respectively by the 
bevel, straight and curved contours of the 
clincher, the cap and hem being supported 
by the anvil r. A small amount of metal 
is spread into the shallow groove seen in 
the clincher t, which therefore picks up 
the hemmed cap. It is later ejected from 
it by the knock-out w operated through 
the pins and pin plate by a rod rigidly con- 
nected to the press body. This knock-out 
is slotted in three places to permit removal 
of plain hems with a hook, as is sometimes 
necessary. 

Next in consideration come the wings w, 
operated by the pins v and the cross bar 
fastened to the clincher body. These open 
and close the wings just in time to prevent 
the clincher striking them. The functions 
of these wings are twofold: first, to keep 
the descending cap and hem from bouncing 
or tipping out of the ring q, because of 


‘the inclination of the press; and, secondly, 
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presses the bell crank, the spring finger 
coming down and holding the column of 
caps while the opposite end is raised suff- 
ciently to permit the one cap to escape to 
the hopper plates. The hopper plates are 
already pretty well understood, but 
mention might be made of the small lugs 
which stop and locate the cap on the plates 
i directly over the center of the cut edge; 
and of the wearing strip seen in the cross- 
section of the hopper-plate frame, to give 
the solder ribbon guiding surface in addi- 
tion to the regular stock guides. I might 
also note here the small flat spring y seen 
in Fig. 4, to assist the drawing ring f to 
raise the hem high enough to start over 
the top of the cut edge. It is depressed 
by the hem between the two dies, and is 
consequently quite weak. 


SETTING THE DiEs 
I shall mention quite briefly the setting 
up of the dies, which must be very care- 
fully and thoroughly done to secure a 
] 


C 
perfect line up and consequent life, due 
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FIG. 7. 


to furnish a smooth surface for the ejected 
cap to strike-against and slide off easily. 
If no such surface is provided, the cap will 
remain too long and be smashed at the 
next stroke. 


Hopper AND FEEDER 

The hopper in Fig. 7 will be understood 
at a glance. It is arranged to hold a 
dozen or so caps with a retaining bar to 
keep them in and from climbing over one 
another. A wearing strip is inserted as is 
seen in the cross-section, easily reversed 
and turned over. The entrance to the hop- 
per is arranged so that only one cap can 
enter at a time. This is determined by the 
points x, which permit one to drop through 
freely, while two will not. No dependence 
can be placed on the hight of the panel, 
as it will vary considerably. 

The feeder almost explains itself. It is 
operated by a finger connected to the press 
wam touching the small lever. This de- 


HOPPER, FEED 


AND HOPPER PLATES 


to the elintination of undue wear at the 
weaker spots. The stock gages are lined 
up with the center line of the die plate, 
the die plate then lined up to the press 
bed and feed rolls either by the center 
line or stock gages and fastened in place, 
with the ring q in its seat. The anvil r is 
inserted and fastened so that ring gq is 
free to act 

The punches are inserted and lined up 
perfectly, so that the forming punch irons 
out a perfect mark all around a hem of 
heavier stock, and the cutting punch is set 
to cut paper all around without tearing or 
dragging at any point. The clinching 
punch is finally set by lightly clamping 
and setting over a perfect cap. The dies 
will remain in a press for a year, barring 
accidents, with two or three careful, light 
upsettings of the punch I. 


SPEED AND PRODUCTION 
The presses containing these dies are 
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arranged to run continuously at a speed 
in proportion to the diameter of the caps 
being hemmed, the larger size requiring 
a greater time to drop into place. he 
size shown is run at 112 revolutions per 
minute, and a good boy feeding caps can 
hem 60,000 and sometimes 66,000 per day 
of 10 hours at a piece work price of 27, 
cents per thousand. 


IMPROVEMENTS TO BE MADE 


Familiarity with these tools shows a 
great need for several improvements in 
future designs, and the need of additional! 
devices for the tools in use: Mainly an 
automatic cap feed and with it a device to 
throw out barred, bent and double <aps; 
a device to stop the press when the cap 
feed or solder feed fails, and a device t 
prevent the accumulation of caps and 
hems in the cut edge h, generally due to 
failure of the feeder, cut and bent caps or 
a shear punch. Eventually the hemming 
process will become entirely automatic 





A railway employee of the United States 
runs the average risk of being injured 
four times in forty years of service, and 
of being killed one-third time in that pe- 
riod. Of 10,000 railway employees, 26.1 
were killed in the course of the year 1903 
in the United States, 7.4 in Germany, 8.2 
in Switzerland, 4.8 in Belgium, 13.3 in 
England, 7.8 in Russia, and 6.7 in British 
East India; while of 1000 employees there 
were injured 43.5 in the United States, 
2.4 in Germany, 25.3 in Switzerland, 11 in 
Belgium! 11.8 in England, 3.35 in Russia, 
and 1.14 in British India. In these figures 
we are struck particularly with the com- 
parative safety of Indian railways—due, 
perhaps, to the slow and less frequent 
traffic—and with the large number of in- 
jured in Switzerland, for which the moun- 
tain railways may be responsible; acci 
dents were far more frequent in Canada 
and Cape Colony in 1902 than in India. 
Taking a final glance, it is satisfactory to 
notice that, after all, railway accidents 
proper—collisions, derailments, etc.—cause 
far less injury to passengers and em- 
ployees than want of care does.—Engi- 


neering. 





Poor's 
for 1907, contain 
much that is interesting. The total num- 
ber of miles of rail in the United States 
at the end of 1906 is given as 306,643, 
of which 297,378 miles are steel rails, and 
9265 are iron. The locomo- 
tives of all kinds is given as 55,439; pas- 
senger cars, 33,806; baggage, mail and ex- 
press cars, 12,295; freight cars of all de- 
scriptions, 1,970,667. This makes a total 
of 2,025,858 cars and a total of 2,081,297 
units of rolling stock. The total length 
of steam railroads completed at the end 
of the year was 222,635 miles, while the 
traffic statistics for the year are based on 


statistics given in 


Railroad 


“Manual of Railroads,” 


number of 


220,633 miles 
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Toolmakers’ Universal Test 
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OT 
Indicator at 
By J. D. StryKer a ee | 
| aN || 
The toolmakers’ universal indicator as i 
illustrated herewith has been for some a — 
time in daily practical use on the bench _ — / a 
milling machine, lathe, grinder, etc. and 
found to be thoroughly reliable. 
It consists essentially of a round tapered 
piece of tool steel as shown in Fig. 1, ~~ 
one end of which is reduced to serve as 
a shank to fit in a holder, the other end 
being also reduced on a slight taper, say 
one degree. Through this tapered end is _— _—o 
a hole in which slides a plug having the »)) 
outer end rounded for contact against the a 
work, while the other end is squared off 
to rest against a lever a mounted nearly 
in a seat milled in the main body of the ——_—__—_~- 
indicator. The shoulders at the end ar: ). TH NIVERSAL TEST INDICA 
flatted on top, the wider one being marked 
with graduations, while the other serves body when in normal positiot Provi er 1 of ead of the clamp bolt 
as a base or resting place for another sion is made for variation from this nor s slightly ed to assist in forming a 
lever b. mal position to a considerable extent, and wedge acti 
[he ends of the plunger-pin lever a one mark each side of the zero line uu Fig. 3 ws an attachment for use 
bear, one against the plunger pin, held dicates the nearest thousandth of an inch in ¢ inction with the indicator clamp 
in place by a small retaining screw, the in either direction ind surfac gage The hole through the 
other against a pin secured in the under Fig. 2 shows a clamp intended for use thimble is a ig lapped fit on the small 
side of lever b. Both of these levers with the indicator, when the latter is taper end of the indicator. In a lug on 
are fitted to turn snugly on their respec- ised, say in connection with a surfa this thim 1 bell crank shaped piece is 
tive holding-down screws. A spring rests gage, as shown in Fig. 8. This clamp is mounted to rotate without shake on its 
with one end against the pin fastened in provided with two holes at right angles pu d al in the slot in the lug just 
one of the levers, the other end being to each other, one hole fitting the shank tight e1 h t tay in any position put, 
held by a washer, checked on the under f the indicator, the other fitting the rod 1 nsiderable force be brought to 
side, secured in the indicator body by n the surface gage \ saw cut is run bear agai t. One end of this pivoted 
means of flush head screw. All the’ into each of these les for better clamp me ’ provided with a ball for con 
parts mentioned are of tool steel hard- ing \ clamping screw and nut pass 1 wit! work, while the other end 
ened, the cylindrical surfaces being through this clamp and serve at one is prt led wi 1 spade-shaped portion 
ground. On the lever a single line is 10tion to ck the clamp on bot I I I gagement with the rounded end of 
marked to match the zero mark on the dicator and the surface gage d Th the sliding plug in the smaller end of the 
h 
at | a OSA ' 
—— es =F 7 — 
‘me. 7 ~ FIG. 4 Fit 
FIG. 2 
FIG. 3 
| 
FIG. 6 
| 
| | 
} / 
- 3 —— 
v] - os 
_ 
( | 
| Ys 
— } oy 
- 7 / 
J ee ___Y 





FIG. 





A UNIVERSAL TEST INDICATOR 
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Thess of tool 


hardened 


indicator parts are also all 
steel 
In Fig.’4 is shown a stud for use on the 


Almond 


lathe in conjunction with an 
chuck, the clamp, and the indicator. Its 
use will probably be apparent and no 


drawing nor description is deemed neces 


sary. -It should be made of steel and 
hardened 
The hardened holder in Fig. 5 is used 


with the indicator in the milling machine, 


planer or shaper. It is obvious it may be 
used either lengthwise or crosswise of the 
holder for 


the indi 


table or bed. Fig. 6 shows a 
the lathe, shank of 
cator being clamped in the V in the holder 


use in the 


by means of the binding screw This is 
Fig. 9. Fig. 7 
the indicator applied to work crosswise of 
the milling-machine table, the milling vise 


shown clearly in shows 


jaws being parallel with the spindle of 
the machine 

Fig. & represents the ‘indicator as ap- 
plied to a surface gage. Fig. 9 shows it 
as applied to the lathe in testing the 


truth of an arbor or piece of turned work 


used in the same way on a 


It can be 
cylindrical grinder 


Milling Attachments for the 
Lathe 


By Oscar FE. PEerRIGO 
The milling machine is a machine of 
such universal use on manufacturing and 
tool operations that it is recognized by 


mechanics generally as one of the impor 
tant and well nigh indispensable machines 
Many opera- 
the 


of every well equipped shop 
that 
planer or shaper are now performed much 


tions were formerly done on 
more economically as well as more per- 
Not only 
is this true of the universal type of ma- 
chine, but also of the plain horizontal or 


Lincoln miller, as well as the later forms 


fectly on the milling machine 


of the vertical milling machine 

As a writer has well said in discussing 
the “Of 
all the machines to be found in the mod- 


subject of milling machines 


ern tool-room, the universal miller stands 


preeminent Chis is the machine of ap 


plied geometry. The combinations and po 


sitions obtained by means of a first-class 


universal are almost endless. <A jig body, 


properly set up in a universal, may be ro 
tated, swung, twisted around, raised, low- 
ered, moved laterally or crosswise, or to 


any angle, drilled, bored, reamed, faced, 


slotted, profiled, indexed, and in some 


completely machined and made 


bushings without changing 


cases, 
ready for the 
the 


any problem in jig-making, no matter how 


original setting There is scarcely 
intricate, that cannot be worked out on a 
universal with the greatest ease, and posi- 
tive distances, angles and areas in every 
direction are only a matter of correctly 
reading the index plates or wheels.” 

All of true, correct 


this is and 


very 
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proper, provided we have the machine or 
the means to obtain them. Unfortunately 
there are 
the 


not afford these expensive machines, yet 


many small shops scattered all 


over country whose proprietors can- 


have many jobs that should be done on 
them There are other shops of more 
pretension, which may have one or two 


milling machines, and whose class of work 


in the line of milling has greatly increased, 


yet the owners do not feel that they can 
increase the number of expensive ma 
chines. But every shop must of necessity 
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these attachments that they may not b 
difficult to construct in an ordinary ma 
chine shop having the usual machine tools 
The various milling operations which it 

is intended to perform by the attachment 
shown in the engravings—and others dx 
scribed but not shown—are as follows: 
the 
may be held in a planer or shaper vis 


First, plain milling of pieces that 


or strapped to the table of a plain hori 


milling machine 


zontal 


Second, the fluting of taps, reamers a1 
all work of 


a similar kind when held 
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FIG, 2. Front Elevation of Milling Attachment. 
A MILLING ATTACHMENT FOR THE LATHE 


have lathes, and frequently some of these 
are not in use for their regular purposes, 
as there is usually a greater number of 


these machine tools than of any other 
class in the shop. These idle lathes are 
therefore available for other purposes, 


provided we have, or can easily construct, 
suitable attachments whereby they can be 
used 

It is the object of this article to illus- 
trate and describe attachments by means 
of which many of the jobs usually per 
formed on a milling machine may be done 
on the lathe, and to so design and arrange 


centers, or with one end in a small chuck 

Third, end milling such as, in a large 
shop, would usually be done on a vertical 
milling machine 

Fourth, spur-gear cutting of teeth of 
moderate size and pitch 

Fifth, bevel-gear cutting when the gears 
are of moderate dimensions and of or- 
dinary angles 

Sixth, the cutting of teeth in spiral mills, 
such as may be needed for use in plain 
milling 

Seventh, the cutting of the teeth of a 


limited range of spiral gears. 
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Eighth, the cutting of tue teeth in worm 
rs to be hobbed afterward in a lathe 
From this list of operations it will be 
en that these attachments may be used 
quite a wide range of work, the dimen 
ns of which, however, must be within 
narrower range than that of a complete 
iversal milling machine. In some of them 
time necessary for performing the 
rations must, also, be somewhat 
eater 
The lathe best adapted for using these 


ttachments is one from 20 to 24 inch 


ing, and having a carriage with a level 
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B and carries the special table C, which 
has formed upon its under side the ver 
tical cylinder D, one side of which is split 
as shown in Fig. 2 and can be closed by 
the clamping screw d._ Fitted within this 
cylinder is another formed upon the under 

j 


side of the swiveling table / Chis inner 


cylinder has a square thread for its entire 
To this is fitted the elevating nut 


ring F drilled as shown for a lever to 


length 


turn it in vertically adjusting the hight 
of the table / When adjusted it is held 


firmly in position by the clamping screw 


d. By this arrangement the table E may 
L K 
’ tl . 
N 
} 
H i 























FIG.3 Side Elevation of Attachment 


for Cutting S} 























F1G.4 Front Elevation of Attachment 
for Cutting Spiral Mills 


A SPIRAL MILLING ATTACHMENT FOR THE LATHI 


top when the compound-rest shoe is re- 
Naturally the carriage of the 
ithe is made the basis or rest upon which 


moved 


he various attachments are supported 
\fter removing the compound rest or 
olid tool block, as the case may be, a flat 

ble, having on its under side a dove- 
tail formed exactly like that on the com 
pound rest, replaces it and carries a brass 
nut tapped to fit the cross-feed screw 
By this means a power cross feed is ob 
tained for taking milling cuts 

This device is completely shown in Figs 
1 and 2 of the engravings The lathe 
bed A is provided with a flat-top carriage 


be swung around to any desired angle, ad 


justed at any desired hight and securely 
clamped in position 

In Figs. 1 and 2 the table E supports a 
convenient substitute for a universal divid 
ing head It is composed of a base G 
held to the table & by bolts in the T-slots 
As seen in Fig. 1, the foot of this bas« 
may be extended to the front as well as 
to the back, providing that thus limiting 
the angles to which it may be set is not 
objectionable. To the upright portion of 
the base G is pivoted the head H, which 
is secured in any desired position by the 


clamp screws hhhh. Through the cyl- 


413 
indrical portion of the head H passes a 
spindle J, bored throughout its entire 


length and reamed at the front end to a 
standard taper lo this taper is fitted one 


or more arbors A for the purpose of car 


rying work Chere should be one as a 
lathe center arranged t d a dog tor 
use in fluting tap eam d the like 
Che nos t the lle J m be threaded 
tor carrying a small chuck for holding a 
variety of small worl Upon the rear end 
oT t spl dl is xed a wor! gear / 


rim M cneagres lo 


spring-pm arm A 





< rving tl ring pu tting into 
the holes in the index disk ¢ With this 
rrangemet l linat indexing work 
may be satisfactorily performed, including 
the cutth | Sp il | Deve » « Ts 
At the re of the tal EF is a simple 
form of tool center, consisting of the base 
in t top of whi i tted a dove 
tailed sliding cent ( operated by the 
nurled-head screw FR and d tirmly in 
place by gib screw S own in Fig. 1 
vy making the b In two parts, ver 
‘ d ang lhustmes may be 
le 
| ig j ‘ de and 
i t elevation f levi i milling 
nT \ k capt tor cutting 
| mi yt re derat 
uC ad Ti or w K a may 
require the combination of 1 rotation of 
sp wit 1 dvanc« ) taking a 
cut In this case t table E has a raised 
dovetail, as shown in Fig. 4 Upon this 
upper table G is adapted to the slide 


ind 1s operated by means of the feed screw 
¢ as shown Che nut for this screw 1s 
carried in the head H, which 1s _ bolted 
to the table G [his head is bored out 
to receive the spindle J, as in the former 
case Che spindle has upon its rear end 
the loosely fitted miter gear A Outside 
this is fixed a spring-pin arm N whose 
rin enters index holes drilled in the back 
of the miter gear A By this means it 1s 
connected with the spindle /, for the put 
pose of rotating it, as will be described 
Engaging with the miter gear A is another 
miter gear J fixed upon a shaft set at 
right angles to the spindle J and jour 
naled in the bracket integral with the head 
H Upon the rear end of this shaft is 
fixed the spur gear M, which engages the 
teeth of the horizontal rack ‘ This is 
adjustably connected to the table E, as 
shown This arrangement of the rack, 


spur gear and miter gears gives a rotary 


motion to the spindle, as the head ad- 
vances when operated by the feed screw 
g The rate of this rotary movement, 
hence the pitcl f the spiral thus pro- 


duced, may be varied by the use of a lar- 


ger or smaller spur gear in place of that 
shown at M [he rack P can be verti- 
cally adjusted to correspond with it 


Che indexing for the purpose of giving 
the number of teeth to a spiral mill or 
spiral gear is given by means of the index 
pin in the arm N. The number of cir- 
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<les of holes that may be drilled in the 
back of the miter gear is limited. Sepa- 
rate index plates may, however, be made 
and attached to the back of this gear if 
any considerable variety of spiral gears is 
to be cut. In performing any of these 
spiral-cutting operations it will, of course 
be understood that the tables E and G may 
be swung around to any desired angle and 
securely clamped in position by the screw 
d (Figs. 1 and 2). 

A simple :orm of tail center is shown in 
Fig. 4 which may be preferred by some 
machinists to the one shown in l‘ig. I, as 
it is cheaper to construct. 

To use with these attachments, various 
milling jigs or fixtures may be designed 
and constructed for any special jobs that 
are to be milled in quantity If both the 
devices shown in Figs. I and 2 and the one 
shown in Figs. 3 and 4 are to be made in 
the same shop, it will be a matter of econ- 
omy to make both tables FE after the de 
sign Figs. 3 and 4. The top 
of the dovetail may have a groove formed 
the feed which 
removed when the head and taii 
are used. 


shown in 


in it for screw, need 
not be 
stocks Figs I 


$y this arrangement one table will answer 


shown in and 2 


for both sets of head and tail stocks 





Many of the features of size involved in 
the enormous new Cunarder Lusitania are 
best appreciated when compared with cer 
tain familiar objects. The twenty-five boil 
ers contain 25,536 tubes (1064 for each of 
the 23 double-ended, and 532 for each of 
the two single-ended). Each tube meas- 
ures, the feet 4 inch. 
The total length is therefore 205,352 feet, 
or 38.85 statute In spite of the 
great speed of the ship, 25 knots, it would 
take her one hour and twenty minutes to 


over beading, 8 


miles. 


The aggregate grate 
is 4048 square 


cover this distance 
surface in the 192 furnaces 
feet. This is a larger area than that of 
two city lots, each 20 by 100 feet. The 
total heating surface is 158,350 square feet, 
or about that of a New York city block, 
200 by 800 feet. This area is no less than 
3.635 acres. The cooling area in the four 
main condensers is 82,800 square feet, or 
1.9 acres. Each of the four 
elliptical in section, the major and minor 
Several 


funnels is 


diameters being 26 and 19 feet 
sections of funnel of the sisteg ship were 
side and a wooden roadway 


laid on one 


built through. Then two automobiles, side 
by side, were run through, with plenty of 
room to spare. The boilers are accommo 
dated in four boiler rooms having a total 
and a width of 56 feet, 
the forward end 
The square feet, or 0.4II 
acre (nine city lots). The total length of 
machinery space is 482 feet, and this does 
When the 


and 


length of 336 feet, 
narrowed at 


17,915 


somewhat 
area 15 


not include any cross bunkers 


immense amount of material, area 


space in this new Cunarder is thought of, 
it is remarkable that 
has just made on her maiden voyage could 


a speed record she 


be accomplished 
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Some Amusing Shop Experiences 





By EtrHaAN VIALL 





Chere isn’t a machinist in existence who 
hasn't had some amusing experiences— 
perhaps he didn’t look on them in that 
light; but, nevertheless, they would have 
been so to an observer with a sense of 
humor—and I think I’ve seen and expe- 
rienced my share. 
little incident stands out very 
clearly. I was a “cub” at the time and 
running a milling machine. Our foreman 
was a rather slow, deliberate sort of man, 
rather near-sighted and very pious. He 
owned stock in the firm and taught a 
Sunday-school class, and it was his boast 
fitted his for heaven as 
for mechanics. The boys cared 


One 


that he boys” 
well as 
little for his moral teaching and less for 
his mechanical ability, and all of us irrev- 
“Old Whiskers,” on 
that he 


erently called him 
icount of a set of “billygoats” 

wore and constantly stroked. 
One day I was surfacing some castings 


and, though it was before the days of 


high-speed steel, I was tearing off the 
metal at a great rate. Old Whiskers 


came nosing along and, seeing the speed 
that I was using, thought he would see if 
| wasn’t burning the cutter. Getting his 
lead down close to it, he squinted at it a 
tilted his chin to say something 
tu me, and—oh, joy!—his whiskers caught 
in the revolving cutter, his head bumped 
against the arm and he straightened up 
beautiful 


minute, 


with a howl and a string of 
swear words! 

['wo-thirds of his whiskers were tangled 
up in the cutter or the 
arbor, and the few left on his face looked 
like the stuffing out of an old sofa. After 
a few minutes he went to the office, and 


we didn’t see him for three days; hut, 


wound around 


somehow, he never tried to talk religion 
to me after the 
when he lost his “billygoats.” 


“cussing” he gave me 


Pete’s Fast WorkK 

Several years after this I was working 
in a shop with one of the laziest men I 
ever saw. The constant prodding of the 
foreman had no effect whatever on him, 
and had we not been so short-handed he 
would have been instantly fired. 

Along about the first of the year the 
company’s directors held a meeting and 
afterward inspected the shop. As they 
came through the shop everyone was on 
his mettle to produce a good impression. 
They were coming my way and I was 
tending strictly to Suddenly 
the man back of me exclaimed: “For 
heaven’s sake, Viall, look at Pete!” 

Glancing over at the lazy man’s machine 


business 


I saw smoke like a bonfire. Pete was 
turning up a shaft and had rubbed oil 
all over it; then, by taking a light cut 
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and fine feed with all the speed his 
would stand, he was making a smud 
that certainly was impressive to the 
rectors, not one of whom was a mechar 
The way they stood around and admit: 
his skill was enough to give the rest 
us chills. Probably to this day some 
those old codgers are telling what 
cracker-jack Pete was. 

Tue “Trip”? THat WouLpn’tT Work 

The foreman of the night shift in t 
punch-press room became sick and we 
home about 3 o'clock one morning, lea 
ing a few rather green men to run t 
night out as best they could. Short 
after he left one of the men on a pu 
press which was run by an unusually k 
belt got a piece jammed in his press a 
the belt ran off. After the piece w 
pried out the belt was put on and 
treadle pressed down, but only a lc 
clicking came from the region of the 


wheel. 

Repeated attempts revealed the f 
that the press would not “trip.” Thi 
ing that the clutch had been broken 


the jamming of the piece, the belt w 
thrown off and the rest of the night sp: 
in tinkering the clutch and putting on t! 
belt and disgustedly taking it off aga 
When the day gang began to arrive, 
of them the clicking pr: 
that wouldy’t “trip.” He looked at it 
minute and “You blanked 
He then threw off the belt, which was 
straight, crossed it and put it back o1 
stepped on the treadle and the press be 
gan to trip just like The night 
gang slipped out without a word, looking 
like a lot of kicked pups. 


was shown 


said: fools 


new. 


Tue SWEEPER AND THE AUTOMATI( 

The automatic nut machines in the shop 
use hexagon bars, 16 feet long, and whe 
put in the machine the ends of thes: 
stick out about two feet beyond th 


first 
bars 
end of the guides. 

The old chap who sweeps up around 
the machines was very fat and slow, and h 
had been repeatedly warned to keep away 
bars until 
end of the 
is, “famili 


from these swiftly revolving 
they had fed in as far as the 
guide. But, as the old saying 
arity breeds contempt,” and he became 
careless. One day I heard him yell like a 
Comanche. 

I jumped for the shifter and shut off 
the machine. At the end of the bar stood 
the death. The 
bar had caught his jacket and twisted a 
hole in it, and the rapidly revolving cloth 
had burned a spot 
dollar on the sweeper’s stomach. 

Though the cloth had 


loose, he had been too scared to back off 


sweeper, as white as 


about the size of a 


torn entirely 
and had deliberately stood there and let 
the bar burn him. After that he almost 
needed an extension on his broom handle 
in order to get him to clean under the 


machines 











off 
ood 
The 
da 
loth 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 


Making Low-priced Impression 


Dies for Hard Rubber 


The article on the above subject at 
page 272 interested me very much as a 
sample of what a lot of unnecessary trou- 
ble a man will take to do a simple job 
Before telling how I would have done it | 
will skim over the article, selecting the 
materials I would use and the points to 
which I would call attention. 

The dies were finally made for $1 each 
but was that what they cost? There was 
at least two months’ experimenting with 
nickel baths, and anyone who has done 
any experimenting knows what it_ costs, 
or that it costs just ten times What 
ought to. The time experimenting with 
the other types of dies is not mentioned, 
so I will not refer to it. 


*H 











PAY 


FOR 


would finish the hub at a cost of, say, 
another $20, probably nearer $2 than $20 
Then, after being properly tempered, it 
could be forced into as many machine 
steel or tool-stee) blocks as necessary at 
I give the 
price 50 cents, as I know that a concern 


a cost of 50 cents a push 


in Newark charges 50 cents for forcing a 
single impression. The total time neces- 
sary to force a die is about five minutes, 
so probably a number could be forced for 
With this job of 


forcing dies the hub and the blank into 


less than $6 an hour 


which it is pressed must be smooth. If 
either of them is not so the impression 
will be rough. E. A. Dixie 





Counterbores 


The accompanying illustration shows a 
form of counterbore not generally known 


-- 
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STANDARD COUNTERBORES 
Mr. Pearce mentions: “The first die It has advantages over the screwed-in 


we had sunk in tool steel by a die sinker 
and this gave every satisfaction.” That 
was nearly all he needed. It would have 
been better if it had been a male die or 
“hub,” but as it was a female die, we will 
let it go at that and be glad to have a 
tool-steel die which is satisfactory. For 
the sake of argument I will allow that the 
walls of this die were too thin to stand 
the pressure under a hydraulic press. I 
would in that case shrink a good, stout 
frame (I use the word frame, as I as- 
sume the die is rectangular) around it 
and then get ready to make a hub, using 
the satisfactory die to force it in. Two 
or three squeezes in a hydraulic press 
} 


with a little dressing by a die sinker 


taper tit, in that if a breakage occurs the 
tit may be easily removed. A hole is pro 
vided for the purpose of driving out the 
broken end or for changing the tit. The 
table shows the principal dimensions for 
a range of these counterbores; in 
termediate sizes may be made to suit 
the tits. 

The reamers for reaming the holes are 
also shown. A cutting angle of 15 de- 
grees is given, but this can be varied to 
suit the metal they are to work on. The 
radius of the cutter makes the “lip” or 
angle instead of cutting spirally; and by 
running in more or less, the amount of 
rake can be made to suit requirements 
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USEFUL 


IDEAS 


Standardization of Drawing-room 


Methods 


was interested in A. B. Howk’'s con- 


l 
| MACHINIST, 


\ MERICAN 


tribution to the 


page 204, relative to drawing-room prac- 

tice. I tind that his methods and mine are 

quite similar. I, too, am in the automo 

bile field and so am able to understand his 

difficulties in keeping track of changes 
aos 


The means which we have adopted for 


accomplishing this résult have been satis 
factory and may be of interest to others 


] 


beside Mr 


Che point giving the m« 


Howk 
st trouble is the 
mall change of just one or two dimen 
sions. Here it is not worth while to make 
+1 


a new drawing, so the existing tracing is 


altered to suit the case. Our method also 


takes car ‘f general changes, but it is 
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especially useful as a record of the minor 
ones. 

We use for this purpose an ordinary 
“Record,” 5%4x8 inches, containing some 
300 pages. An entire page is devoted to 
each change. On making a change in 
a part, its drawing number and name are 
entered at the top of a page and a full 
description of the change and the reasons 
for making it are written out. This in 
cludes the original dimensions and some- 
times a sketch to make it perfectly clear 
to anyone who may be looking it up later 
Of course the page is dated and signed by 
the proper authority 

Referring to the illustration, suppose 
it has been found necessary to change the 


dimension indicated by the figure 173 








j10 


the number in 


which we will 


The number 


the 


173 1s page 


record on find a com- 


plete history of this change. A circle is 


qrawn around the number, so as to make 
drawing and to dis 
\s a 


change is 


it easy to find on the 


tinguish it from dimensions. con 


venient shop record the tabu 


lated in brief form in the lower left-hand 
corner The blank table is put on the 
tracing when it is first made. 


Chis particular change caused the alter 


ing of two other dimensions dependent 


upon it, but only the fundamental change 
is referred to on the drawing. As the 
other dimensions do not scale, they are 
underlined and then referred to in the 
record book. This system requires very 


little trouble to keep up. 
In our business we have a great deal of 


work, as we fre- 


On 


rush work and special 
build to 


there may be parts of special dimensions 


quently cars order these 


which we may never be called upon to du 


plicate except for repairs. For such work, 
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changes that occur on manufactured parts, 


also that this is his “most vexing 


and 
problem.” 


Five years ago this summer I was con- 


fronted with a similar “most vexing 


around a 
that, | 


problem,” and after dabbling 


couple of years trying this and 


struck a system which is working 
Mr 
he 


finally 


out to my satisfaction. Of course, 


Howk’s conditions may be such that 


cannot follow this system exactly, but he 
of it 
is the re 


may be able to use some 


When a chang 
sult ? 


parts 
occurs, what 
be of such a nature 


that 


Che change may 


on the manufactured part an 


combination 


you c 


use the in with other 


part 


also to re 


parts that have been made, and 


place parts that have come in for repairs, 
the 


ete \gain it may be that part is so 


cannot be used at 


that 


much changed that it 


all to replace a part has been sent 


back to the factory for repairs 
When a 
the 


that 
duplicate with 


change occurs such you 


can ust made to 


part 

















where there is no time for a tracing and others it is an easy matter to record the 
blue print, or where they would not be’ change. For example: You have a special 
economical, I have a special sketch book © stud as in Fig. 1 and wish to increase the 
which is of service. The book is 6x9 inches’ diameter of the head and also wish to 
and contains 100 pages of alternate yellow lengthen the threaded part of stud to put 
and white sheets, numbered consecutively on a thicker nut. You do not change the 
in pairs. The numbers run serially through drawing to scale but change the dimen 
all the books which are made up. The _ sions to those required and underline them 
vellow sheets are coordinate, ruled in (see cut) and indicate the change on the 
quarter-inch squares, to assist in sketching drawing with the date when the change 
1 o 
4 ‘%~——— 
YY 
as” 4 : 
w 14 3 : 
. * 
5 
a 





Change From ro Date 


173 1% » 4.9.07 

















SPECIMEN DRAWING 


to scale. Carbon paper of a heavy coated 
grade is used between the yellow and white 
sheets 
make a sketch on the ruled paper with an 


indelible pencil, tear it out and mount it 


It is but a few moments’ work to 


on some pasteboard, leaving a carbon copy 


in the book, which has the same serial 
number as the sketch S. O. Waite. 
On pages 204 and 205, Vol. 30, Mr 


Howk states that he would like to hear, 
through the columns of the AMERICAN 
MACHINIST, how to keep a record of 


SHOWING 


CHANGES IN DIMENSIONS 


was made. A small arrow head points to 
the change, with the initials of the drafts- 
man who made it. It can be seen imme- 
diately on looking at the drawing that a 
change has been made and by whom and 
when, and it is easy to find out why when 


you know who made it. There is an ad- 


vantage in not: changing the drawing to 
scale, and that is that if at some future 
time should you like to know for some 


reason or other, what the original dimen- 


sions were, you can scale the drawing and 
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get them. The principle will apply 


changes either on castings, forgings 
steel parts. 

Another point to be remembered is, tl 
it 1s essential that ‘every part should ha 
a part number or letter and this part nw 
ber or letter should be on every piece 
When a pu 

similar pa 
When a chang 
such as we have indicated occurs it is n 
to the letter 


number because, as already explained, 


fore it leaves the factory 


chaser wishes to send for a 


it can be easily identified 


necessary change 


part 


can be used as a duplicate 
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FIG 2 A SYSTEM OF NOTING CHANGES 


DRAWINGS 


Now comes the problem of parts th 
have geen changed and cannot be used ; 


Instead of changing the di 
the 


duplicates 


mensions as in previous case, a new 


drawing is made on a sheet to replace the 


old one \t 


the same time the changed 


part is given a new number and the old 
sheet is filed away, thus making a com 
plete record, number and all, of the 
changed part 

The pattern (if it is a casting that is 


affected) should be made obsolete and laid 
away, and a new pattern made correspond 
Then when you 
are called upon to produce a the 
the old that has dis 
carded, you have your pattern and original 
the 


ing to the new drawing 
casting 
been 


same as part 


drawing and you can deliver goods 


Steel parts can be easily made up from 
the old drawing that has been filed away 


M. B. ANTHONY 


On page 9 I notice an article by Mr. 
Stoneham relating to the standardization 
of This is a 
theme in which I am very much interested 
and I will briefly describe what we have 
done toward this end in our drafting room 

The machines that we manufacture com- 
prise a large number of small interchange- 
able parts, and as each of these parts has 


drawing-room methods 


its own distinctive title or symbol, we 
found it necessary to assign these sym- 
bols in such a way as partially to indicate 
the location of the part. 
divided into groups or sections, a group 
consisting of a number of parts perform- 
ing some definite function in the machine. 


Each machine is 


The parts comprising the various sections 
are subdivided into shafts, punchings (die- 
formed pieces), hubs and collars, studs 
and rivets, castings, springs of various 


kinds, and miscellaneous pieces which 
would come under none of the other 
heads. Each of the above classes has a 


certain portion of the numbers from one 
to one hundred, and it will be seen there- 
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re that the last two numbers of the 
mbol number assigned to the piece give 
s classification; the rest of the symbol 
umber tells the portion of the machine 
which it is to be found. It is the inten 
m, Where possible, to have all parts 
ich perform the same functions, in dif 
rent sections of the machine, retain the 
me symbol numbers, except for the part 
the symbol which indicates the section 
which they are located. Where changes 
the construction of the machine have 
cessitated new parts, they are given the 
me symbol as the part that they replaced, 
vith a fractional suffix, the suffixes being 
ne-half, one-quarter, one-eighth, accord 
g to whether it is the first, second or 
iird change. When, however, a piece is 
ierely modified, as for instance by chang 
ng its shape, the same symbol is retained 
nd an alphabetical suffix is added, A,B 
nd C, denoting the first, second and third 
\odifications, respectively 
[It is an old story to anyone who has had 


harge of a drafting room that unless re 


stricted, almost every draftsman will put 


is drawing on a different-sized sheet 


[o obviate this we adopted a system of 


es, governed primarily of course by the 


vork and secondarily by the convenience 


f handling the blue prints—on which | 
ill say a word later. There are in our 


rafting room two distinct classes of 


work, V1z drawings of the parts and 


roups of parts that go to make up the 


achine itself, and drawings of the tools 


nd fixtures designed to produce thes« 
irts in what we consider the most econ 


mical manner. We have one system of 
izes for the machine parts and sectional 
rawings and another for the drawings of 
Right here | want 


speak of what I consider a time-saving 


ature in regard to tool drawings 


rawings of the parts which go to make 
the machine f course sed overt 

1d ove! gall id great care Ss take 1 

eir accuracy nd appearance on this 


1uch brevity as is 
ess obtains In fact, we generally m 
ir screw-machine drawings on bond pa 
er, from which a blue print is taken wit! 


ut the necessity of tracing 


\] Stone his rt Sp k ; 

S f books of bl prints rd we 

] sed thi d ; fact . 
eat success. We use the Tengy 

d paste tl yrints t the S 

» n \ Vn] ip T ] aves 1 

nched t pr rs Wi { 
st tk rel 14 Cas Ita v 
piece to paste e new pri t ‘ p f 
e old one in t book, so that by lifting 


AMERICAN MACHINIST 


with a large red X when the new one ts 
inserted. Another feature worthy of not 
is the classification of the parts into two 
books or sets of books, one covering those 
parts which appear in all types of machines 
and the other covering those parts which 
are special to one style or class of ma 
chine. This greatly facilitates the location 
of a blue print, as it reduces the number 
of prints to be handled and accurately 
subdivides them 

No one would blame the tool room or 
the factory for laying the responsibility of 
any errors in the drawings at the door of 
the drafting room, and in spite of our 
system of checking they will get through 
once ina while. When a draftsman fimishes 
a drawing it is turned in to the chief 
draftsman, who turns it over to one of the 
tracers Che tracer returns tracing and 
drawing together to the draftsman, who 
checks the tracing carefully to see that it 


corresponds with his dt 


awing (which 1s 
of course supposed to be correct as rt 


When the tracer has made 


such corrections as the original draftsman 


gards tigures ) 
may find necessary, the drawing and trac 
ing are turned over to the checker for the 
final check 
that the drawing is correctly made, and 


correct mathematically, and, if it be a tox 


j 
ie 
j 


drawing, to sugg 
may see fit for the betterment of the jig o1 
fixture When the drawing leaves his 
hands, it bears his signature, and he is 
held responsible for its accuracy 

The accumulation of tracings for tools 


and fixtures for the various parts, covet 


ing a number of years, ts rprising; in 
order that these May be 1 idily iccessible 
tor reference in designing, wes e them 
away in drawers miade to itt u1OUS 
» > LA radi ~ if pa 
oft the machine t whl at x re pel 
1s | ( tracings ls ed i 
card index, the card wing on what 
ized sheet the drawing 1s ce wh 
. le it and ti ed , 5 giv 
g you an idea whethe ‘ wing 
you al ‘king fo 

We ve In use ‘ ing 

nd t 1d It a grea ill a 4 \ l 
lence i list ot 101 
whicl Ww ¢ il ou 8) S t Lhes« 
heets comprise ect, tool 
nd machine st k by u 
company, a list I \ \ I 

] 
] ; 9 il 1! 
wot fe g ’ 
1 to inform r t 

These sheets al t 
be pursued 1 king gs, t : 
voverning t 1 ( 
Every draftsn Ss provi “ : 
the Data Shee I \ ‘ 
nd it is ret ed b g eT 

wyS 1 { \ 
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Co-operation as an Element in 


Factory Organization 


Your edit l on page 242 of 1 
AMERICAN MACHINIS n “( perat 
s an element 1 factory rganizati 


puts in a clear light the vast difference 
the management of industrial concert 


Unfortunately, however, the principle 


the majority of managers tends to produc: 
the condition stated in the frst part ot 
your edit i very nan for miseil a 
any cost | know instance where a 


foreman was so thoroughly disgusted witl 


the way in which he was treated by 


manager that he quietly oked out fe 

another position and quit I know tha 
ce 

he was a very valuable man to the cor 

cern. I will state the conditions an 


ask your readers if any man could act 





operatively undet ntinuous treatment 
of the nature t which this ts only 
mstance 

Chis foremai id the 
method of casting mi 
to avoid machining iltogether Chis 
method was simpl heap and, if succes 
ful, would mean a saving of thousands of 
dollars per year on machine work and 
would make a good profit upon what was 
then almost unprofitable work. This fore 
man was earnest in his efforts to help th 


firm grow and he did not expect the least 
remuneration tor t invention After 


making the drawings in his spare time 


took them to tl nager and explained 
the idea ry manager gave him no en 
couragen t tl n to give perm 
sion fora xperimental mold be made 
In oup tw em was rea 
ni veryt o WM r pe to mak 
the experi t for wa t 
’ i ly , , 
and here | Q ! tion t wl 
succes f i peration depended upon 
lose tt th gulation ! Tt 
bined he ting v te l ifs 
feature the for \ personally t 
tending t lhe metal w ready nd 
pouring hac t commenced whet \lr 
\lanag I The I ( illed th troremal 
way trom the 1 ( nd gave him a1 ty 
dressing doy t illowing a 28 « 
t l d I id ild 
ive been the 


cl I i VW King 
tr ¢ 
iha 
\ \\ y I I 
? ,¢ ] y 
Vv : i 1 
lIow t] y ‘ 
“ar ; 
‘ ; 
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Turning Large Rope Pulleys 


Rope driving has grown very much in 
the last few and a 
great majority of the heavy cotton-mill 
engines are fitted with rope-driving fly- 
wheels of very large dimensions, built in 
These up 
ward of 50 tons, and have as many as 30 
A few notes on the turning of 


favor during years, 


segments. sometimes weigh 
grooves. 
these huge wheels may prove interesting 
to the the AMERICAN Ma- 
CHINIST. Up to 20 tons weight these fly- 
wheels can be turned on the face plate of 
a large break lathe. Above that weight 
they are handled better in a pit lathe, 
where they are generally keyed on their 


re aders of 


own shafts, the ends of which run in two 
large V-blocks bolted down to large angle 
plates built in both sides of the pit. Two 
ways are generally used, one at the back 
front. These extend across 
secured to the angle plates. 


and one at the 
the pit and are 


They usually carry-not less than two slide 



































y SKIS eae 
= = 
A A 
riG. I FIG. 2 
rests each. Each rest operates two cut 


ting tools; thus 8, and sometimes even 16, 


tools are 


cutting in operation at the same 
time on the rope grooves 

The angles of tle grooves are generally 
45 degrees. A few years ago the grooves 
used to be turned with a parallel rib on 
the flanges which separate them, for about 
4 inch deep, before the angular side com- 
menced, thus making the grooves deeper. 
Of late years, however, this practice seems 
to have given way to the type shown in 
the illustration, somewhat 


cheaper to turn and give satisfactory re- 


which are 
sults. 

[he first operation is to take a rough 
ing and finishing cut over the top of the 
ribs, as shown in Fig. 1, with the tools 
A and B, shown at No. 1. The two front 
or leading tools remove the bulk of the 
stock, the back taking the 
finishing cuts. The are then 
pitched accurately with dividers, and the 
small circles shown at x are marked on. 
These circles are of the same diameter 


two tools 


grooves 
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as the ribs when finished. The next oper- 


ation is to set the rest at the correct 


angle and operate down the sides with 
the right- and left-hand side tools C 
and D, also shown at 2 and 3. This 


operation being completed, the bottoming 
tool E, also shown at 4, is used to finish 
the bottom of the groove. The two 
right- and left-hand shaving tools F and G 
are used to shave the sides of the grooves 
their finished These 
tools are shown marked 5, 6, and a side 
view at 6A. The 
finish the grooves to the exact size by the 


nearer to sizes. 


next operation is to 
form tool H, in Fig. 4, shown also at No 
7. This tool finishes the grooves to the 
gage, shown at Fig. 5. The two flanges 
at the sides resting on the ribs between 
the groove form a depth gage. The tem- 


plet end should exactly fit the grooves. 
Should any chatter take place when using 
tool No. 7 (due to its operating at a large 
surface in 


having a large 


the 


diameter and 


‘ontact with wheel), it is advisable 
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URNING LARGE ROPE PULLEYS 
to put the finishing touches on with the 
spring tool shown at 7A, which is a form 
tool also, the exact shape of H. It has 
a block of wood inserted in the goose- 


neck as shown, to prevent excessive chat 


ter and to give support to the cutting 
edge, and yet not be as rigid as a solid 
tool. It is absolutely essential that the 


grooves should have a nice smooth finish, 
otherwise the rough edges will soon dam- 
age and cut the ropes when working. 
The remaining and finishing operation 
is to radius the tops of the ribs separating 
the grooves, as shown in Fig. 4, by the 
tool J, also marked 8 Should any chat- 
ter occur here, the spring tool, Fig. 84, 
which is of the same radius, will put a 
smooth finish had several 
years’ experience on this particular work, 
I can recommend the method here de- 
scribed, together with the tools shown, 
as being a quick and satisfactory way of 
dealing with this somewhat difficult piece 
of work. SypNEY LAWRENCE. 
England. 


on. Having 
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Power for Moving Planer Heads 
and Other Things 


In reading an article by John R. God 
frey, page 107, headed “Things to Think 
About,” in reference to the first item of 
setting a planer head; or tailstock of 
lathe, I would say that the extra cost ot 
arranging for power appliances for rais 
ing and lowering to the position wanted 
on small tools, 
Sut if it 
comes for larger tools that are not easily 
controlled by them, I admit the necessity 


is entirely 
either for speed or economy. 


unnecessary 


of raising or lowering any part of such 
machinery automatically by power, and 
agree fully that the best and most modern 
improvements are necessary in all cases, 
particularly on machinery that is too pon 
derous to be easily moved in any other 
way. 

It is quite natural that it is necessary t 
loosen up screws and gibs and set a head 
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or piece of machinery, and, when set, to 


tighten it up again to its correct work- 
ing point. On small tools this will be 
found a very small loss of time, hardly 


1 
‘ 


the interest on the cost for au 
Mr. Godfrey 
not 


as much as 
tomatically working them. 
the 
on more lathe carriages and tailstocks?” 


closes sentence by saying, “why 
The former is operated automatically al- 
ways, and the latter would only be neces- 
sary on ponderous tools, to my way of 
thinking. 

I concur with Mr. Godfrey that the ma- 
jority of artisans can do the work, but 
are unable to present their wants in such 
a way that would make it pleasant to their 
employer. I think that a good deal of in- 
justice has been done by both the employer 
and the employee. Naturally there should 
be more expected from the employer, as 
he ought to know human nature and its 
shortcomings. I do not believe that the 
superintendent of the old Taunton Loco- 
motive Works did right, and I consider 
such procedure nothing less than tyranny. 
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hink if a man is worth a raise, the em- 

yer should not give the employee a 


ince to ask for it. If he deserves it, he FEW | 
should by all means pay him his just re- , — \ 
ward to encourage him further. I agree \ 
t discontent among the employees is il Y. | \ 
vad, and should be weeded out, as it f } ] 


sons the minds of all in the shop. I / 
ways considered that if an employee had / WZ NN Y 
grievances, he should be frank with , Ms 


complaint. I am sure that all differ ee | 
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gle point boring operation. In most é 
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measuring and adjusting the inserted bor 
ing cutters. The bar should be cylindrical 
and to an exact diameter (preferably 


ground ) [he micrometer should be set 





to equal one-half the diameter of the bar 











plus one-half tl liameter of hole to be 
bored 
- Fig. 4, 11 mnection with Fig. 2, will 
ae ™ won &) ~ a give the reader a clear idea of the boring 
ea ree bar and ball joint coupling device. It is 
enn wring bowed quickly manipulated Sometimes the 
FIG. 2 








coupling nut is dispensed with 
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Position of the Neutral Axis for 
a Section of Compound 
Material 


In a recent discussion on the design of 
a press frame Con Wise raised the ques 
tion of the position of the neutral axis 
when the beam was made up of two mate 
rials. Since that time I have been think- 


ing over the matter, but I arrived at 


no definite conclusions. I believe the sub 
ject is worthy of discussion among the 
readers of the AMERICAN MACHINIST, and 
[ hope that it will be productive of some 
definite results 

The proposition is this: Considering 
Fig. 1 to be a cross section of a beam 
made up of two different materials, say 
wood and steel (of course considered as 
fastened at the joint into a solid mass), 
where is the neutral axis to be taken 
when we apply the principle of mechanics 
“the 


of materials, which teaches us that 


stress in a beam is directly proportional 


to its distance from the neutral axis,” and 


in finding the moment of inertia for use 
in the formula 
ST 
M = ——? 
Cc 
I can see four ways in which this neu 
taken I 


tral axis may be First, it may be 
considered as passing through the geomet 


rical center of gravity as though the beam 


were of one homogeneous material. Sec 


ond, it may be investigated on a basis of 


the relative strengths of the materials: for 


instance, if one of the materials were five 


times as strong as the other, we add five 


times the area of the weaker in determin 


ing the center of gravity Chis, it will be 


remembered, was one of the methods 


adopted by Con Wise in his first discus 


sion Third, consider the neutral axis as 
} 


being affected by the relative moduli of 


elasticity Chis method was used by 
\lessrs 


to Con 


Duncan and Peam in their reply 


Wise on 


determining the 


page 129. Fourth, by 


neutral axis from the 


relative specific gravities of the materials 


as though we were getting the actual cen 


ter of gravity of the two materials 


It will be noticed that almost invariably 


the first three methods will bring the neu 
from the 


tral axis away stronger and 


heavier meta while the ast of! ictua 


gravity method will draw the axis toward 
the stronger and heavier one and mak 
the maximum stress in the fibers of thi 


weaker material 


With a little thought we can elimi 
the possibility of the second method, f 
it 18 manifestly absurd and illogical, for 
the strength has nothing to do with the 
elongation r moment of inerti B 
tween the three ther cases | am at a loss 


to decide, but am inclined to believe that 
the fourth is the one that should be ap 
rring to Merriman’s “Me 


Materials” for the derivation 


plied ; for. refs 
chanics of 


] 


of this law, we find on page 48 
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“The neutral surface passes through the 
centers of gravity of the cross section.” 
To prove this, let a be the area of any 
elementary fiber and z its distance from 
the neutral axis. Let S be the unit stress 
on the fiber most remote from the neutral 
axis at the distance ( 
Then, 
Ss 
C 


=the unit stress at the dis 


tance unity; 


= , 
—~ 2 the unit stress at the dis 
C 


tance <2 
Therefore, 


= @2 
Cc 


total stress on any fiber of area a 
and 
Saz 
S 


sum of all horizontal 


- 
algebraic 

stresses ; 

and by the law which says all horizontal 


forces are equal to zero, the above ex- 


| IIIS OO eeeeeeeeteeeted 








Fi¢ SECTION OF BEAM OF COMPOUND 


MATERIAI 


pression ts ero: and Since ‘5 and ( are 


7 


constants, the quantity 2 @ z must be 


zero his, however, is the condition 


which makes the line of reference pass 


through the center of gravity, as is plain 


from the definition of “center of gravity.” 


However, as I think over the subject, 
there are many discrepancies that crop up 
in my mind and I want some light on the 
the rest of the 


NEELY 


matter from some of 


readers F. H 





Milling Bevel-gear Blanks 





On page 237, Mr. Conrad doesn’t agree 
with me in tting 2 yanks on a mil 
ng machine 

What I am t g demonstrate is 
hat I can cut a b jo per cent. cheaper 
miller than on a lathe I would like 
to have Mr. Conrad show me how he is 
Vv if to put tw blanks on an arbor to 
face their opposite sides. Here is my way 
of doing them rh rst operation is to 
chuck them in a thr jaw chuck on the 
hub, bore and fa t ub and 1 turn 
them around and face the hub anu then 


i 


put them on a milling 
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The main item in saving time on a jol 
is to set it up so that when you take on 
piece off the machine you can put the next 
piece in the same place. If you take s! 


blanks that 


reamed you will not get three out of th 


are bored without being 


six on the arbor in the same place. Th 
is why | put them in a chuck 

Mr. Conrad double-spind! 
milling machine is 
why it 
file if you have got work for it. It will 


claims a 
a luxury. I don't se 


is more of a luxury than a rat-tail 


not be very long before we will be doing 


crank shafts on a miller. 
F. ScHEL! 





Indexing — Finish on Tools — 
Getting a Job 


Issue No 
things that appealed to me and 


34 seemed to be full of 
some 
that reminded me of things that might be 
of interest in the same line. For instanc¢ 
Mr. James’ article on page 253 called t 
mind that I have found it very useful t 
keep some of the cards of my card inde» 
in envelops so that I can immediately tak 


out a whole group. Many of my cards r 





fer to articles in magazines that I find 
the library only. If I want to look wy 
something on “Apprentices,” one of my 
hobbies, all I have to do is to reach for 
the envelop and walk off to the library 
If I do not go directly back to my offic 
the cards are safe in the envelop in my 
pocket till I do 

I have tried cutting out articles both by 
themselves and taking. out whole pages, 
as has been suggested; but so long as | 
can keep within an hour's trip of a publi 
library I shall let them keep the books and 
After al 


except for the few 


I will keep only the index 


an index is_ useless 
things that a man may be immediately in 
terested in, that is, if he 
index \ few years ago I was interested | 
in machine tools 


I thought I was interested in all things 


makes his ow! 


mechanical, but when I hunt back through 
my index for gas engines there is nothing 


I do not active man will 


gather on his cards much outside 


believe any 
his im 
mediate interests: but he will have a 


of odds and ends stored away in his brain 


that he will only just remember as hav 
ing seen For these, if he wants then 
later he must dig anyway 
FINISHING MACHINE TOOLS 

R. E. Marks and L. G. Benjamin seen 
to have (pages 257 and 268) conflicting 
ideas of the needed finish on machinery 
I tried once to build a 14-inch lathe ft 


vy to the benighted countries 
and in order to 2g 


e other hemisphere, 


them down cheap I left off every imagn 





able bit of polish. I even left the insid 
rough. Now there is 1 


more excuse for polishing the inside of a 


of the face gear 


1 


lathe face gear than there is for a man 


blacken his shoes. Either one would last 





\\ 
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st as long without the polish. ( S “ale : mis sours . ~ 
wi ire Calculations Respecting Epicyclic | Measurements of Gear Teeth 
better anyway : 
—— ; «a Wheel Trains—Errata 
> iit s{ ics 4 > bik i 1 
her lot I ever built d before I « "1 I t loyed t Q 
get rid of them I had to have the f Un pag 4, ¢ 
gears taken out and polis ed Even tw ‘ x 
at we ran in the shop for sever \ S i pas ° \ th ¢ , il t W 
ve had t p sh bet we ci ds ] l . ! ‘ ‘ ! pit 
d h d t SIX A 1 rig +} tar 
[here q Dp »] in this wor | ots ( ae] Q ‘ 
ren't there \ 3m9-cent straw hat will ; ah v . 
pol pes nce Universal Clamp for Any Kin 
s a Panama, but y Ww ( te to we . 2 7 
* a 9 
ie to churcl It’s cra idea th of W ork . 2 P . Os 7 
ikes us slaves habit l 
ve are a litt] t ff wa fw I s l ew ‘ imp ec | I mp trigor ! \ 
weren't. we Ww 1 he nesome W Save S nn Six lhis f | j R 
s ps, Fig \ f 6, 12. plific 
I So i es, § IT t iny Lhe I 
GETTING A Jol : 
' > 5 
When I saw \l Sa iers s \ be , (1 ri ) = )= 2 | ” 49 
’ 4 ¢ 1 { / i 
it asking f I could 1 
t wonder just what I would = 45° 
“ . - fl Since S way \ g 
ere ‘on the hunt myself I neve i 7 
two 1 Ss VW ()y was ? — shal | 1 ve { t 
| 
f es ne-n rp 1 in S 5 45! 4 
4% > 
( | ct | Mm , a 171 = 
. i ~ i | 
14 ‘ , 7 / 
endation there I he e is wl 
f I referred a prospective employer t exp! in 1 
should he afraid they would eith« ri 
. | ne 
( r being discontented or else ref | 
recommend S s e su! t ’ 15° 45 uf 
sin —— radians 
Keep me ee 7 ij 150 j / 
I wonder what Mr. Sanderson woul 
1dvise mk d ab ut if 
] Fl } 45 : . 
As for his man with the f Ww-up it 2 sin,* approximately 
, ; / 8 / 
s that any worse than these letters . 
\ ire persecuted wit! very t 1} f J w 1 
write for i catal g? All t dit ‘ 1A t I t Sé 
ference is that we have be le resig l nps is not hig ild pay / x ad I 6105 
to the latter. Last winter I wrote for themselves in gest sf 8 7 16 7 if 
nanufacturer for a catalog | [hese clamps a ll d 
.1. where er of te 
nt him an order with the S For ¢ s simp S g 1 quickly ; 
th ad eTtr ’ 
ree months that chap sent m« cont set It St ke Fig. 2, the ns , 
. " ' . | } I} torm i lat rit t 
s stream of follow-up letters soli g Ciamp 1 S 1 OM ed le nead 
‘ —_ 
n order, and | sent him the s ! set to bear the w tight a ne and 
‘ tters he fore | vot mv t ] ene 1. wing c table DD equire 
On i te gt wl G 
g, 
TH i 
Uipa I Work 
ly Mf 
— ye ” 
rt -_ —— 
} =_ A et 4 ee ww ( s+ u / 
A a j 
On the Drill P1 B Ak / 
O 
RE 
2 } H N ERS I t EAI EETH 
lf « ( th! think t speaks p! ty by a t ( Q n is t I r t t gear-t li 
well for the intelligence of the Am firn Ar man w ws ything necé rv for checking tl t 
workman that ( them h not y ib nping any k f with nes 1 calculation | ide 
een affected by this particu microbe ny kind of a clamp, w ve no trouble It is well known that the t 
NTRO! with this I. J. Mack form 1 btained \ nw ng 
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ABC from a base circle. See Fig. 2 
If the two sides of the tooth are “un- 
wound” till lines A B and BC, are :n one 
straight line, then the points A; and Ci 
will be at the thickest portion of the tooth. 
[he tooth thickness on this line will be 
equal to the length of the arc ABC. 
This thickness can be readily shown to be 





FIG. 2. INVOLUTE BASE CIRCLE 
equal (in the case of gears of 15 de 
grees obliquity) to: 

(0.4830 + 0.00189 T) X circular pitch, 
and 

(1.5173 + 0.00594 7) X diametral pitch 

Here 7, 
teeth 

For any other angle of obliquity 


again, equals the number of 


6, the 
general formula is 


Thickness on the base line circular 


pitch 

— es P 
ig cone 4 7 (seo e05.0)), 
ioe x 360 ) 


Quite simple formulas can be obtained 


Tangent at Point of Ccctact Ie 
inclined at 15 to the vertkal 








Fit 3 \ TEST PLUG FOR GEAR-TOOTH 
CALIPERS 


from this for any given angle of obli 
quity. An ordinary vernier caliper can be 
used to measure this thickest portion and 
thus check the tooth thickness 

[he above formulas cannot be used for 
more than 58 tooth gears, in the case of 
15 degrees obliquity and standard working 
depth, as above that number the base 
circle comes inside the roots of the teeth. 


TESTING GEAR-TOOTH CALIPERS 


Those who have the care of fine meas- 


uring instruments which are used in the 


AMERICAN MACHINIST 
shop know the necessity of frequent cali- 
bration, to detect any straining which they 
may have suffered. The following rough 
and ready check for the accuracy of the 
gear-tooth gage may interest them. The 
caliper is generally used for testing the 
thickness on the pitch line and generally 
bears on the work at an angle of 15 de- 
grees. To test the caliper, therefore, it 
is advisable to measure some standard 
guge in the same way. What we do is to 
take a I-inch templet, set the caliper to an 
opening of 0.966 inch and a depth of 
0.371 inch and put the templet in place 
as in Fig. 2. The side shake or space 
shown below the templet then shows up 
the inaccurac: 

The depth and thickness noted above 
are easily checked by calcuiation 

R , England. J. BurrerwortH 





Adjustable Multiple Drill Jig 


is a multiple 
»f the mos: 


The accompanying sketch 
drill jig which I claim ts 
useful in this line 

This jig is adjustable, which makes it 





“ rat sa 
a ae eae nee ; ens 
) 
Chae bea) 
+ 7 | 
Lbs 
Diieeal p { 
| \ j 
oe {i BD 
. SUSSSSS 
Section throug 
a Bus! Z 
MUI PLE DRII TI 


the more valuable, and can be set as close 
as 0.0001 inch. 4 is a cast-iron box, which 
holds the bushings which are made of 
tool steel; c is a wedge which fastens the 
bushings and allows them to be adjusted 
by d, a set screw. The two tool-steel pins 
e e are hardened and ground to fit the 
bushings. To adjust the bushings place 
the pins in the two first bushings from the 
end and set with the micrometer caliper. 
The distance shown, less the diameter of 
one pin, is the distance between centers. 
Then remove the first pin, and place in the 
third bushing and continue until all of the 
bushings are set JT. H. Woop. 





Triangle for Structural Designer 


The little tool here described may be 


] 


found invaluable by the draftsman or de- 


signer who has many structural details to 
lay out Being an accurate little time 
saver, it should be gladly received 

It is well known to the craft that the 
taper on such structural shapes as I and 
channel beams is 1 ‘6 o1 neh in 6 inches 
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(see Jones & Laughlin’s “Hand-book,” 
pages 55 and 56, edition 1898). By ac- 
curately cutting an angle of this taper 
from any material at hand (preferably 
amber or celluloid), the tapered flanges 
may be rapidly and properly laid off. This 
adds much to the appearance of the draw- 
ing over the common custom of sketching 








6 6 
— a 
1 l 
% Dia. Hole r x 


for Hanging Up \ 





IRIANGLE FOR STRUCTURAL DESIGNER 


in the flanges so that they appear ap- 
proximately correct to the eye 
R. W. Crark. 





A Device for Transmitting Power 
between Two Inclined Shafts 
by Means of a Straight 
Belt 


In the article describing a method of 
belting between t<-> inclined shafts in the 
AMERICAN MACHINIST at page 159, men- 
tion is made of the varying velocity caused 
by the universal joint method, which is 
the same as in all of the present forms 


A UNIVERSAL JOINT SUGGESTION 


of universal joints. But I think that is 
overcome in a plan that has been shown 
me recently, I forget by whom, and con- 
sists in the use for pivots of balls free to 
roll. The balls, if limited in their travel 
to only the required extent, will split the 
angle. (See sketch.) 

I think those familiar with the action 
of the universal joint will understand the 
effect of the ball drive in the place of 
pivots; and to others the explanation 
would be tediou. to give, and hard to 
understand. This is ingenious—but may 
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require a spacer for the balls to make it 
work successfully 
Joun E. Sweet 





Shock Absorber for Crane 


or Hoists 


[he sketch shown herewith explains the 
principles of the workings of this shock 
absorber. It is very useful in lifting work 
in and out of grinders and lathes where a 


positive strain would be injurious to the 
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\ SHOCK ABSORBER FOR CRANES 
enters. By the use of the spring the 
dead, or positive, strain is eliminated 


F. M. DaLton 





A Quick Way to Thread 


Faucet Stems 


Fig. 1 is a skeleton frame of cast iron, 
which contains the die and is bolted 
gidly to the platen or table of a drill 
press. The faucet stem, Fig. 2, has al- 
ready been turned to the proper size. The 


Collet 


Square Hol 


FIG. 2 Faucet Siem 


| Rard Stee! Bushing 
Pm used to guide Stem 


| _ JIA 
SSA 
So TS 


/ 
/ 





NETAILS SHOWING METHODS 


NNn¢ snd is eniare taner decioned to ft 
pper end 1s a square taper, dé igned ht 


the handle with which the faucet is opened 


and closed. It is particularly useful for 


: 
lriving the stem when threading. 
It will be noticed that Fig. 4 contains a 


} 


square hole whi slips over the square 


nstant the drill-press 
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handle is pulled down. It is unnecessary 
Oo stop the press to connect, as the collet 
and the drive are so arranged that it does 
not revolve after the square hole has en- 


gaged with the square end of the faucet 


stem, until the two pins AA come together 
Then by pulling down the handle of the 
drill press the stem will be forced into and 
through the die, dropping down out of the 
way as soon as the threaded end is clear 

The stop on the drill-press spindle is set 
so that the stem will be forced 
enough to clear the die, but the driver will 
not come in contact with the fixture in any 
way 

A gravity oil feed (not shown) was 
rigged, which kept the die clear from 
chips; also, a tm trough was arranged so 
that the stem, after dropping from the 
die, would slide into a large box 

The writer, on a spurt, threaded 36 
stems a minute, but this was rather too 
fast for steady going. The regular 
would maintain a speed 1000 per hour 


EF. E. NELuIs 





Distortion of Steel in Hardening 


Che statement by Mr. Madigan, on page 
859, Vol. 30, Part 1, that “there is no steel 
that will expand in hardening,” while 
probably strictly true, is still quite as mis 
leading as the statement that he seeks to 


correc 


While it is true that hardening will not 


increase the total bulk of a piece of car 
bon steel, it is also true that such harden 
ng may, and I believe usually does, cause 
in increase in size of some one or mort 
dimensions of the piece I think, in fact, 





that we have all been wrongly 
g the behavior of carbon steel dur 
ing the hardening process; that the com 
non statement that a piece of carbon steel 
shrinks when hardened is quite as untrue 
and misleading as the statement quoted 


t | ardening 


above, for I do not believe tha 


“ ppreciably decrease the total bulk of 
Ll piece oF stec ny n than it will 1 
crease it 
H rden a pie i flat-b rix t | 
nd it will probably be fou t < 
creased in length, but increased in thick 


ness or width; harden a piece of round 


steel of similar quality and it will prob 


bly be found that it decreased in 
ngth but increased in di ter \ cube 
will usually shrink across corners and 
well at the center of tl des 
1 have never mad ny nclusive ex 
iments regarding tl tive lange 
t sizes tor given piece, but I 
k that it may be sai it, generally 
s king, c mpat itively ! Q nd slender 
] s will decrease l I ncreas¢ 
n cross-section, witl ( SI ex 
ception to prove the rul A tool-st 


bushing will very commonly decrease in 


diameter, but I think will increase cor 


respondingly either in widtl 


of wall, which agrees with the above con 
clusions. 

Perhaps some of your readers have 
made or are im a position to make some 
definite experiments long this line, and if 
so, I, for one, would like to know their 
conclusions regarding this rather com 
plex subject W. L. Harpy. 


Improved Graduations for Scales 


In the accompanying sketches, Fig. 1 


shows the usual way of graduating steel 





S GESTE GRA ATION FOR SCALES 

iles in hundredths lhe two ways pro 
I ed in Figs. 2 d e offered as being 
more convenient to read and as something 


that would be easier onthe eyes. | beleve 
that by thei: 1 mistakes would be less 


likely to be mad in taking such measure 


ments as 4 1 oy el 
Such measurement the ordinary 
scales need to be taken very carefully in 


the best of light and with good eyes, which 
is a combination not always easy to bring 


together M. H. Bau 


Sharpening Reamers on a 


Surface Grinder 


I have a shop kink for sharpening taper 
reamers without cente! It is very simple 
ind may do someone else good as well as 
block of steel, say about 1! nch 


nd 5 long is th fl ites and bore 





' 1 1 


hole through the blo so that when 


_. 
‘ated 
— a 
\ J 
\ } 
— \ vA 
a 
\ H ER REAMERS ON A 
I NDER 
imed re t blades 
W b 1 wit ) f block d p ral 
el wi bottor [ small pin as a 
top at smal f hol lhis is t sé 
na surf grinder and it works well, 
only taking off a very little at «¢ 1 time 
iround E. ANSLEY. 
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sing Rate of Progress 


| student of indus il progress 
one of t nost striking features is the in 
creased ( wh iprovements aré 
made compared with the rate which ob 
tained in t earlier zes of the present 

dustr er lhe impression that the 
present rate is h faster than formerly 
IS ver! comn il d, nd d, One who 
looks over the history of mechanical prog 


ress 1s impressed by the slow and painful 


portunities ex 


comparison 





it progress in its earher 
nappens, however, that op 


st for more than a general 


example, the first 


steam locomotive was built by Richard 
lrey following this 
cam inventors. It 
was 1 famous Rain- 
hill trial at which Stephenson's “Rocket 


locomotiv¢ ) 
R ess 7 
purely eTIO 
ment with the 
new m ines 
S¢ ers Il he 


affair and req 
building, and 
England procs 


was held in 1829 that the 


ild b ) le d an assured 
ening 25 years was 
d of invention and experi 


odds heavily against the 
n the minds of most ob 
“Rocket” itself was a crude 
ured almost immediate re 


ded at a more rapid rate 


arance of the “Rocket” it 


aid that a period of nearly or 


r 


1 


ervened between the 


e and those which could be 


ll developed and well di 


ned machines. In this country the lo 


omotive had its beginning at a later date 


d. The “Hercules,” in which 


gland, but with English expe 


ide development was natut 


essentials of the modern 


\merican Ipcomotive were found, ap 


development 


\merican lines 


ng fairl ( 
motive of 
SSS ppe« d 
; 1 
1 ad 1 
fairly compares 
the inter of 
} 1 } 
cing s sh 
tion, whil 
t t tion n 
t] early thirt 
d other 7; 


fectly sat to 
elk T I I 
one-third as 
interval t 


1 at that date the real 
f locomoti building on 
v be said to have begun 
this with electric traction 


Menlo 


the motor of this date be- 


ms model road at 


npat ble wi h Pre \ thick’s 
iSo4 ix wing this in 
t S ( mer! il 
Richmond, which may be 
1 with the “Rocket” of 1829 
25 years | eam tr tion 
tk d to 7 years in electric 
t eariy eties 1 le 
vy be fair ompared with 
ses in steam , ri 
esponding dates in t two 
( b cas b it t S per 
Sav ft t € \ it 1 in 
s not been more than 
~ > tl esp ) iding 
’ ictio1 Looking back 
ious that ectric traction 


was quite as w ll adapted and had quite 


cess in 1900 as had steam 


rie Sixties, the period of 


twenty years with the former correspond 


ing roughly w 


with the latter 


ith a period of sixty years 
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lf we take p the ise of the ion 
bile the rat ot progress has been s 
more rapid. Regarding this we a 
prepare 1 to gn dates wit 7 of « 
] rs Ss so oung is to b bl 
eca the time when the § ss ort 
tomobile was still problematical 
\ 1 one of these machines was 
S1ty 
[he reason for all this is not | lt 
find. A hundred years ago no « cnev 
what ould be done with n ] n 


Every effort of this kind w 


met with skepticism Che crowd which 
collected a the foot of what is now B 
clay street in this city, when | 
“Clermont” made her first trrp did 1 
to cheer but to scoff, and, indeed, 

th proceed nes gave them th ove 
opportunity to let Fulton know what t 
thought of his efforts. Far b fre 
to say that the efforts of t 
not still met with derision, or that t 
temporary or permanent, is not stil . 
ceived with dire satisfaction. N 
ess, it 1s true that the ny 
sense the spirit of the day is « f eX 
pectancy in which the public is disposed 
believe that ng in be l \\ 
frequently he t said that elect 
still in its inf yw faith in the 
mercial navigation of the air 1s w 
spread. Comparatively speaking, the 1 
ventor of today is in an atmosphere ot e1 
couragement whereas the pioneers of 
vention met with nothing but discourag 
ment 

Of even more importance than this, 
however, is the fact that a hundred ye 


ago every experiment was a blind exp 
ment. Only the eye of faith could s 
success ahead, while today the exp 

of the past forms a secure foundation f 
future effort. All experimental work has 
enough of uncertainty to discourage any 
but, nevertheless, to 


of today has 


but the sanguine: 

] ree degree, the invente 

solid foundation in what has already been 
| 


done on which to base his hopes 


A German Commission in the 


United States 


sure electric-transmission systems 
ntry and Mexico is now bein 
by a commission which was recent 


l l »V 


Professor Reichel of the Roval T¢ ( 
[ versit Berlin, Director Fris t 
e Siemens-Schuke vorks, Mr. Pf 
OT the x3 (y Rai way depat i) 
tor Elfes of the A. E. G. B S 
1d Director Jordan of t | 
works 
At this writing the party has ( 
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1907 
he New York, New Haven & Hartford 
tem and the Interborough Rapid 


[Transit Company of this city, the equip 


ment of the elevated lines and the Edison 


Illuminating Company and the’ Boston 

on system f Bostor and the 
schene tady pla ott General Electric 
Company \t all of these places the 


was officially received and enter 


tained and have expressed themselves as 
the great shop No. 86 of the 


where 


bine generators are manufactured, hav 
g espe v impressed them, as well it 


Efficient Engineering Data 





text-books and hand 


books can be found on almost every phase 


Yet this informa 


Formulas, notes, 
t engineering activity 


tion - because of 1ts mass 1s sometimes un 


wieldy and lacks efficiency. If a particular 


material 


subject 1s under investigation, 
yr its solution may be drawn from many 
sources. Good judgment is needed in s¢ 
eting the quantities to be used and their 


nethod of times con 


applicati n Many 


flicting formulas are given, or formulas 


whose solutions give widely separated re 


sults [These must be weighed and the 
ne best adapted to the conditions made 


“ases alter such comp! 


In how many 
data properly tabulated 


wr future use? Too often having 


eir pur 


| to drop 
ut of sight without 


ose, they ire allowed 


iny effort being made 





systematically preserve them Su 


lata, tested by experience, should be on 


f an engineer’s most valuable and useful 


ssessions Each after having 


problem, 


en cCaré fully solved, should add its part 


» the general accumula 


1 man’s usefulness may be 


mented lor a 


given person, data may be 


in any one of three different forms: they 


ay exist in books, etc., which are not in 


ssion, and which he must get be 


is poss 


fore he really starts on the work in hand, 
1 the books and 


but 


notes may be in his pos 


session much valuable time must be 


it in consulting this reference: 
nd S¢ 


hing may be digested, tabulat 


spel 


use ; O1 


lecting what t 


and for instant servic hese three con 
ditions are parallel to the condition of a 
workman's tools. In the first case he is 
1 + + ] } } 
‘king an importa 101 which he must 
ive to continue his work, and must stop 
producing while he goes out and pur 


hases or borrows it; in the second case 


the tool is in his possession but is too 

lull to be of service, and time must be 

spent to put it in shape; and in the third 
tance it is in 


his possession in its proper 
lace in his tool-chest, sharpened, adjusted 
ind ready for immediate use 


[oo many illustrations of the first two 


conditions 


and that 
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: , } , 1 : +} ¢ 
come re rOre IS in < repeated 


requests for information on this subject 


lo offset these we recently saw 


yleasing example of the third situation 
| 


During a chat with the engineer for a 


manufactufing firm which operates nine 
rge factories and has string of ware 
houses extending nearly across the cor 


showed us 
books hese books, which were of 


wn compiling, con wealth of 
crystallized engineering Details of 
building construction were standardized 


frequently used trusses were 


the proportional part of the load on the 
various members; power-plant constants 
wer tabulated lectrical data f trans 
misson lines, wiring, ¢ were systemati 

ly arranged Uhe ge vered all 
subjects which had ari ing eight 
ears of service with that fi nd 1 I 
rying out the designs, for w is \ 

e basis, millions of llars d_ bee 


\ stigated nce tor | < t< pi 
n shape tor ins t us \ tle more 
me was required \ p ici Was 
st icke but this was ved many 
nes r when this same ¢ iwwain 
ppeared, and the saving was 1 tiplied 
nv fold if it cont ed 1 
All members of t é g corp 
1 thes ct ndar ] 1 is tar is 
vy appli iN the chief 
knew st w t I ds and 
etails were being ( s the basis for 
each computation, estimate desig In 
ddition to uniformity of result there was 
Say gi ne pay t ft tl le 
partment 
Such an example brings forcibly before 
the adv intages and the ecessitv of 
hcient data to the successful gineer 
New Publications 
GRINDING AND LAPPING TooLs, PrRocESSES 
AND Fixtures. By Joseph V. Wood 
worth. 162 6xg-inch pages, with 137 


Hill Publishing Com 


New York ind London 


Ota are 
disposed think st, both i 
itter and arrangement. It contains five 


grinding the S¢ d pping the 
ird to grinding fix gs, the 
fourth t rdening pering deli 
cate parts, while tl It QI s a table of 
arbon percentages suitable for steel for 
different classes of work and the temper, 
colors and degree 1t heat necessary to 
give them their proper temper The en 


tire book is fresh and up to date and it is 


an exceptionally well posted mechanic 


who will fail to find much instruction in 


its pages The subject of 


laps and lap 


ping especially is one about which not 


‘st 
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A Milling Jig for Connecting-rods 
and Straps 


By GrRovEeR Roy 


[he illustrations show one of the handi- 


est jigs for connecting-rods, connecting- 


rod and similar work which re- 


quires centers for support while machin- 


straps, 


It is very unusual, however, to sup 


ing. 
port connecting-rod straps on centers, but 
it is a profitable way of machining the 
nanan ]__[ oA 
{ A 





FIG. 3 





FIG. 5 





FIG. 0 
THE VARIOUS 


sides of straps made as shown in Fig. 1 

The half-tone Fig. 13 shows two straps 
in position for machining. The 
where I am employed does this work on 


shop 


a milling machine, as we think it quicker; 
but the jig shown is suitable for a shaper 
Previous to making 
the 
xy clamping them in a vise 


or planer as well 


this jig we straps in a 
l 


This 


machined 
shaper 
method required great care, as they often 
came from the shaper either out of paral 
lel, or, when laid on a surface plate, they 
would rock. It pretty hard to get 
them without at least a little twist in them 
There can be no twist in work supported 
By supporting the strap 


was 


by three points 
on three centers and bringing the jacks, 
shown in Fig. 4, lightly against the lower 
side of the strap, we have it supported in 
a very rigid manner. 

As shown by Figs. 13 and 14, two straps 
are put in the jig at one time, saving con 
siderable time, because one can be put in 
and one taken out while the cutter is cut- 
ting on the other. After the cutter has 
completed its work, the other strap is re- 
moved and the table moved back for an- 
other start. The straps are then turned 
over and replaced in the jig, the cutter 
taking off the stock on the other side 
Another point is that but one cut is taken 
on a side and the vertical position of the 
milling-machine table is not changed. 

The former shaper time on these straps 
was eight straps in ten hours. Since we 
have put this jig in commission we can 
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make from 35 to 40 straps per day of ten 
hours, within a limit of 0.002 inch. This 
is pretty accurate considering that but one 
cut on each side is taken. As for paral 
lelism they are almost exact, and they are 
without a bit of twist. In doing this job 
formerly, considerable time was wasted in 
cleaning away chips so that the straps 
would lie flat. This is almost entirely 
done away with by using this jig, as the 
chips need be removed only after milling 


about a dozen straps 


Fe ae 
——————""V FIG. 7 
FIG. 2 ~ 
oF N\ “ 
ric, 5 
1p ») oS 
IG. 9 
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FIG. 12 
PARTS OF THE JIG 
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We put these center holes in by simply 
drilling a small hole, say about % or 5/32 
inch. We then have a punch made as in 
Fig. 2, the point being 60 degrees, the 
same angle as the centers. The centers 
are then made by inserting this punch in 
the small holes and striking it two or 
three times with a hammer. This makes 
a very neat little center hole which does 
not mar the of the strap in 
the least 

The jig is adjustable for different-sized 


appearance 


l- 
| 








straps, and a large variety of sizes can 
J | es = 
by POPU TOOTS 0 
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FIG. I4. THE JIG WITH WORK IN POSITION 
—— 
=— 4 
‘ 
FIG. 15 
ad 
BORING THE CENTER HOLES IN THE JIG 














FIG. 


Now as to the center holes in the straps 
for supporting them, these do not need to 
be accurately placed at all; just accurately 
enough to allow the strap to “skin” up on 
If the two center holes on the 
1 by A A, are not 


exactly the same distance apart as the 


both sides 
legs, as shown in Fig 


centers, it matters not, as the straps will 


come accurate even if the two legs are 


sprung together or spread apart a little 


13 THE JIG IN POSITION ON THE MILLER 


be milled with one jig by simply loosen- 
bolts sliding the centers 
to the desired position. Usu- 


ing a few and 
and the jig 
ally where 
too much, the entire number of sizes can 


In one shop 12 dif- 


the sizes of straps do not vary 


be milled on one jig. 
ferent sizes are milled on one jig. 

This arrangement is converted into a 
good pair of centers for connecting-rod 


work by simply removing the middle cen- 
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ter. In this way two connecting-rods can 
be milled at one operation. Instead of 
using jacks for an under support in con- 
necting-rod work, we have adjustable 
parallels, as shown in Fig. 3. These are 
tamped lightly under the work, strips of 
sheet metal or card being used to compen 
sate for any irregularities in the rod 
These adjustable parallels are handy for 2 
number of other jobs met with in genera! 
shop practice. 

In the construction 
three castings made as shown in Fig. 5. 


of this jig we had 


[hese were machined to exactly the same 
hight by clamping them in a row and ma- 
chining the three at one operation. The 
extra one was sawed in two by using a 
metal slitting saw, as shown by dotted 
hne X 

| he 
on the bottom, 
fit the T-slots in 
table. The 
milled: the tongue being made to fit the 
They were 


in Fig. 5. 


casting, Fig. 12, was then milled 
the tongue being made to 
milling-machine 


next 


the 
castings, Fig. 6, were 
T-slots in the casting, Fig. 5. 
then drilled and tapped, and the piece, 
Fig. 10, was inserted and held in place by 
a cap screw. 

In order to get all the centers exactly 
the same hight, which is important, an 
angle plate was squared up to a lathe face 
plate, a slot being milled in the angle 
plate, to receive the tongue on the cast- 
This casting, after the hole 
fastened on the angle 
and bored to 
Then 


ing, Fig. 12. 
was located, was 
plate as shown. in Fig. 15, 
receive the double center, Fig. 8 
removing it from the angle plate, being 
-areful not to disturb its position, one of 
the pieces of the casting, Fig. 5, was 
clamped to it, and the castings, Fig. 6, 
mounted on this piece as shown in Fig. 
16. Castings, Fig. 6, were bored to receive 
enters, Fig. 7, which were ground so as 
to make a neat sliding fit in these holes. 
In boring the holes in these castings a 
portion of the pieces, Fig. 10, which were 
fastened in them, is removed by the bor 
ing tool, making a neat clamping arrange- 
ment to hold the centers rigid while under 
the strain of the cut. Now it will be ob 
served that all five center holes are th 
same hight when the castings, Fig. 6, are 
fastened on the castings, Fig. 5. 

The position of the hole in the casting, 
Fig. 6, was then determined, and drilled 
and tapped for screw, Fig. 9, the portion 
a acting as a support sothat the screw can 
work comparatively loosely and yet not 


cause any play or wiggle. It also causes 
work with an 


fits in the slot 


motion 
mille d in 


the screw to even 
The 
the center, Fig. 7. The 
was then pinned on with taper pins 


portion b 
casting, Fig. 11, 
could be arranged differently and a wren 
used to tighten the center, if so desired, 
doing away with casting, Fig. 11, which 
serves as a hand grip 

The jig was then ready to assemble. It 
was not hard to make, and I think any 
work to do will be 
the installation of 


one having engine 


more than repaid by 
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14 shows a top 
milling-machine 


one of these jigs. Fig 
view of the jig on the 





table, with two straps position for 
milling. 
Business Items 

The YTittsburg Automatic Vise and Tool 
Company, Pittsburg, Penn., reports shipments 
of its vises to Chile, Argentina, Holland, 
Japan and Greenland 

The new Hunt street factory of D. T. 


Williams Valve Company, Cincinnati, O., was 
destroyed by fire on August 22 The lubri- 
cating department was the only one to suffer 
and this only to the extent of the tools and 
machinery—the patterns remaining intact 
in the Broadway plant Temporary quarters 
have opened up at 410 East Eighth 
Cincinnati, and the company is quot 
ing delivery on lubricating devices for 
October 15 


been 


street, 


The Cleveland Twist Drill Company has 
purchased the business, stock, raw material, 
patents and good will of the Three Rivers 
Tool Company, Three Rivers, Mich The 


be moved to and immediately 
installed at the of the Cleveland Twist 
Drill Company, Cleveland, and the manufac 
turing resumed with as little interruption as 


machinery will 


works 


possible. The Cleveland Twist Drill Com- 
pany hopes to begin finishing up old orders 
very soon and be prepared for new work. 
J. G. Matthews, former manager of the Three 


Rivers plant, will have charge of the “Peer 


less" reamer department 

The Hilles & Jones Company. Wilmington, 
Del., has taken steps toward the electrifica 
tion of its entire works, in anticipation of 
the equipment with electric motors of the 
new machine shops recently completed The 
motors selected are of Allis-Chalmers Com 
pany’s make and comprise the followinj:* 140 
horse-power motor to operate at 300 revo'l; tions 


per minute, three 30 horse-power machines to 
operate at minute, two 
15 horse-power of 425 
per minute three 10 horse 
power to operate at 475 per min 
ute, and one 10 horse-power for 475-900 revo- 
lutions per minute 


revolutions 
motors with a 


575 per 
speed 
revolutions 
revolutions 


Trade Catalogs 





Cincinnati, O. 
valves I}lus- 
paper 


The Lunkenheimer Company 
Booklet describing blow-off 
trated, 24 pages, 344x6 inches 

The Billings & Spencer 
ford, Conn. Catalog of machinists’ 
Illustrated, 24 pages, 344x544 


Hart 
etc. 


Company, 
tools, 


inches, paper. 


Baldwin Construction Company, Philadel 


phia, Penn. Record of Recent Construction 
No. 63 Illustrated, 32 pages, 6x9 inches, 
paper. 

tuffalo Forge Company, Buffalo, N. Y. 


blacksmith tools, 
Illustrated, 


forges, 
pumps, etc 
inches, pape! 


catalog of 
exhausters, 
246 pages, 3%)x6% 
Belt Company 
Catalog No. 15, of 


General 
blowers, 


Wis 
con 


Milwaukee, 
elevating, 


Chain 
General 


veying and power transmitting machinery 
Illustrated, 288 pages, 6x9 inches, cloth. 
Union Manufacturing Company, New Brit- 


Catalog of chucks, including com 
mill, ete 
paper 


ain, Conn 
universal, boring 


4x7, 


planer, 
34 pages 


bination, 


Illustrated, inches 


The Monarch Engineering and Manufac- 
turing Company, Baltimore Md Catalog 
describing Steele-Harvey crucible melting and 
refining furnace and other furnaces used in 
connection with fuel oil, gas and air Il 
lustrated, 48 pages, 6x9 inches, paper. 
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Advertisements 


Want 


Rate 2% cents a line for ach insertion 
About sit uords make a line No advertis- 
ments abbreviated Copy should be sent to 


reach us not later than Friday for the ensu 
ing week's issue Answers addressed to our 
care will be forwarded ipplicants may sje 


cify names to which their replies are not to 
be forwarded, but replies will not he re 
turned If not forwarded, they will be de 


stroyed without notice No information given 
by us regarding any advertiser using bor 
number Original letters of recommendation 
or other papers of value should not be in 


closed to unknown correspondents Only 
bona fide advertisements inserted under this 
heading No advertising accepted from any 


individual charging a 
commission on 


agency, association or 
fee for “registration,” or a 
wages of successful applicants for situations 


Miscellaneous Wants 


Cox Computers, 53 Ann St New York 

Caliper list free.E.G.Smith Co., Columbia, Pa 

If you use smal! gears in large quantities 
write Berry and Parker, Erie, l’a 

Special and automatic machines designed 
Albert Pott, M. E., 283 Platt St New York 

Will buy or pay royalty for good patented 


machine or tool. Box 282, AMER. MACHINIST 
_Automatic and special machines designed. 
E. A. Johnson Co., 28 Second P!., Brooklyn, 
N. ¥ 

models and 
Chase, New 


Light, fine machinery to order 
electrical work specialty E. Oo 
ark, N 

Wanted—Orders in quantities 
castings from \ to 2 Ibs. in weight 
AMERICAN MACHINIST 

Wanted—Mechanical 
pen and ink sketching, 


for brass 
Box 388, 


or freehand drawing. 
fancy lettering, ete 


to do. Box 923, Beverly, Mass 
Special machinery accurately built. Screw 
machine and turret lathe work solicited 


Robert J. Emory & Co., Newark, N. J 
Mechanical engineer with office in New 
York can represent outside firm very econom! 


cally. Box 385, AMERICAN MACHINIS1 
Special machines designed and built; du 

plicate parts, model or experimental work 

Mantle, Park ave. and 129th St.. New York 


We are prepared to figure on all kinds of 


machine work; new machinery designed or 
improved Address Greenfield Steam Engine 
Works, Harrison, N 

Special machinery and duplicate machin: 
parts built to order; tools, jigs and experi 
mental work; complete modern equipment 
MacCordy Mfg. Co., Amsterdam, N. Y 


Wanted 
fittings and 
32 ft. span; 


Multiple drill for drilling flanged 
flanges; 10-ton traveling crane 
tapping machine for pipe fittings 
and flanges. Materne Mfg. Co., St. Louis, Mo 

Wanted—Cdinpany to manufacture and 
market on royalty, new ball bearing drill chucl 


no wrenches of any kind required: nearly al 
parts made automatically tox 420. Am. M 

Manufacturers estimate wanted on a 
patent lock-nut, %” and 1” sizes, in lots of 


on request. Ad 
Philadelphia Bourse 


100,000 : specifications sent 
dress W. M. Howard 


Gray iron castings, medium to heavy: sat 
isfaction guaranteed: attractive prices; iron 
mixed by chemical analysis Write us, Tur 
ners Falls Machine Co., Turners Falls, Mass 

1088 Questions answered—every day ma 
chine shop stickers—all for $1.50 “Ques 
tions and Answers from the AMERICAN Ma 
CHINIST.” Hill Publishing Co., 505 Pearl St 
New York 

Principal of large well known English En 


gineering Works desires to obtain sole agency 
for some good specialty highest trade and 
bank references interviews solicited tox 
380, AMERICAN MACHINIS1 
Wanted—Grinding men looking for more 
pay “Precision Grinding by Darbyshire™ 
($2.00 postpaid) is worth more than that 
every week Hill Publishing Company, 505 
Pear! St.. New York 
A large English firm of machine-tool im 
porters, having showrooms and _ offices n 
Great Britain, France, Italy and Japan . 
wanting good agencies for machine tools of 
all kinds Apply Box 189, Amer. Macn 
Wanted—Party with capital to join ad 
vertiser in establishing business for the man 
ufacture of automatic machinery. or would 
consider established concern to undertake th 
manufacture of same. Box 364, Amer. Macn 
Machinery built to order and by contract 
special parts made; gear cutting, automobile 
and pattern work, punch press and screw 
machine work, tools, dies, ete Blair Toe! 
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and Machine Works, West and Morris Sts., 
New York City. 

Draftsmen, engineers, 
drafting and designing, 
European and American 
field not overcrowded ; 
room and by correspondence. 
School of Automobile Engineers, 
56th Street. 

Wanted—High-grade machine 
cially for screw machines and turret lathes. 
We can refer to a very well known line of 
high-grade tools now on the market to de- 
monstrate that we are able to do the highest 


automobile 
the latest 

the only 
class- 
York 
West 


learn 
including 
practice ; 
instruction in 
The New 
146 


work, espe 


grade of interchangeable work Box 386, 
AMERICAN MACHINIST. 

Arrange with us to do your manufactur 
ing: we are thoroughly equipped for all 
class of machine work, including screw ma 
chines and punch parts, tools, jigs, etc.; we 
design and build special and experimental 


also automobile and marine gaso- 
Forest City Specialty Manufac 
Rockford, III. 

Yonkers—A 


machinery, 
lene engines 
turing Co., of 

For Rent at 3-story factory 
located 800 ft. from New York Central 
depot and 600 ft. from Hudson River boat 
landing. Suiiding in perfect condition with 
complete equipment of drive shafting, 40 H. 
P. Engine, 80 H. P. Boiler and Dynamo for 
complete lighting. Floor space 13,000 sq. Tt. 
together with 2300 sq. ft. of yard room. Two 
large fire-proof vaults in offices Box 393, 
Yonkers, N. Y 

Technically educated, practical inventor 
and engineer of international reputation, who 
has received several awards and been decor 
ated by royalty for his productions is con- 
stantly producing new and valuable inven 
tions and processes, embracing electrical, me- 
chanical and chemical lines; furnished al 
ready for manufacturing; factory installed 
when desired; wishes to make additional con- 
nections with responsible manufacturers to 
market references exchanged Box 318, 
AMERICAN MACHINIST 


Wanted—A 
making a cotton 
sell half interest 


small manufacturing concern 
mil! specialty, desiring to 
to energetic partner; appli 
ance’ to be considered must be of proved 
value, at present being manufactured and 
introduced into leading mills; no money will 
be put into patents, good wills, etc., and only 
into plant and machinery taken at a conser 
vation figure: probable manufacturer must be 
a gentleman and reference and experience ex 
changed : location Massachusetts or New 
Hampshire Address Box 339, Amer. MacH 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else 
ALABAMA 
wanted by mechanical 
technical graduate as assistant superinten 
dent of small manufacturing plant; age 23 
Address “B 2... AMERICAN MACHINIST 
CONNECTICUT 

College graduate, with 3 years’ shop ex 
perience ona 5 years as designer of machine 
wants position as designer of jigs and 
good references Box 394, Am. M 
automatic and special ma 
tools and interchange 
good inventive and ex 
references Box 367, 


Position engineer, 


tools, 
fixtures ;: 

A designer of 
chinery, labor saving 
able manufacturing; 
ecutive ability; best 
AMERICAN MACHINIST 

Energetic assistant 
tion as foreman; 15 
mechanic; 6 years as 


f yreman, 
years’ 
assistant 


desires posi 
experience as 
foreman on 


small accurate work; married; age 30. Box 
412, AMERICAN MACHINIST 
Advertising manager; age 32; ten years’ 


graduate in advertising and 


shop experience 
desires executive position ; 


general publicity ; 


New York or New England preferred Box 
27, AMERICAN MACHINIST 
ILLINOIS 

Position wanted as chief engineer and 

first-class repair machinist; $90 per month; 


32 years of age; good technical and practical 


knowledge best of references Box 426, 
AMERICAN MACHINIST 
INDIANA 
Position desired as foreman machinist or 


superintendent; experienced on en 
tools, valves and fittin 
can produce results ox 


assistant 
gines, machine 
technical education ; 


409, AMERICAN MACHINIST 
Experienced foundry superintendent and 
foreman on light and heavy machinery cast 


ings wishes to hear from parties wishing a 


practical and reliable man who _ will look 
after his employer's interests. Address Box 
371, AMERICAN MACHINIST 

Chief engineer, experienced in automobile 
design wishes change; thoroughly up-to-date 
and familiar with most approved practice; 


with two of the largest firms in 
would accept 


have been 
the country; good references ; 


AMERICAN MACHINIST 


designer for 


superintendent and 
MACHINIST. 


Box 414, AMER. 

MARYLAND 
mechanical 
Box 392, 


position as 
small plant. 


draftsman desires 


Experienced 
AMER. MACH. 


position at once. 
MASSACHUSETTS 
Position as superintendent of a factory 
manufacturing medium or light machinery. 
Address Box 421, AMERICAN MACHINIST. 
Works manager of a large plant desires to 
change for personal reasons; excellent record 
and references. Box 395, AMER. MACHINIST. 
An expert machine tool designer wishes to 
change; can suggest good paying line to 
manufacture and superintend the production 
of same. Box 390, AMERICAN MACHINIST. 
Thoroughly experienced in the manufac- 
turing business and can fill any office posi- 
tions, such as general manager, office or sales 
manager, treasurer or secretary; am at pres- 
ent employed and can furnish the best of 
references; reasons for desiring to make 
change made known on application. Address 
Box 391, AMERICAN MACHINIST. 
NEW JERSEY 
mechanical, wants 


Designer, work; ex 


perienced in electro-mechanical. Box 425, 
AMERICAN MACHINIST. 
NEW YORK 
Non-union wood patternmaker will change 
to shop on coast having no labor troubles. 


AMERICAN MACHINIST. 

machinist and toolmaker; age 
mechanical branches, also 
inventive; wants posi 


Box 396, 

Foreman 
29; expert in all 
theoretical knowledge, 


tion; highest references Box 419, Am. M. 
Mechanical draftsman and designer; col- 
lege graduate with 6 years’ experience on 
general work and special machinery wants 
position; salary $22 per week; A-1 reference. 
Address Box 406, AMERICAN MACHINIST. 
Graduate mechanical engineer, age 26; 3 


years’ machine shop, sales and office experi 
ence, wants position with growing concern 


assistant superin 
Box 417, 


as assistant manager or 
tendent; location immaterial. 
AMERICAN MACHINIST 


Designer: graduate M E., wishes to 


change; 2 years’ shop experience, 10 years’ 
in office on special machinery, tools, fixtures, 
fine machinery and experimental work; prac 
tical, inventive man; any location. 30x 
408, AMERICAN »tACHINIST. 


Mechanical engineer; college graduate; 26; 


with 6 years’ experience on general work, 
special machinery, jigs, fixtures and _ tool 
work wants position as assistant superin- 
tendent in a smal! factory in or near New 
York; A-1 references; salary $25 per week. 
Address Box 404, AMBRICAN MACHINIST 
Position wanted as superintendent by an 
expert mechanic designer of special ma- 
chinery, jigs, fixtures, dies and general tools 
to cheapen production, good manager of help 
with years of experience in above line, now 
holding responsible position, but wishes to 
change Box 407, AMERICAN MACHINIST. 
Mechanical engineer; 26; college graduate 
with practical experience would like to cor 
respond with big concerns revarding position 
as salesman or shop or office position with 


the view of representing the same firm abroad 


in the future; speaks well English, German, 
Hungarian and a little Spanish. Address 
Box 405, AMERICAN MACHINIST 


OHIO 
practical designer, ma 

maker; 8 years’ as superin 

and special machin 


Superintendent 
chinist and tool 
tendent, machine tools 
ery; a cost reducer, systematizer and accurate. 
Box 428, AMERICAN MACHINIST 

Chief draftsman and engineer of 12 years’ 


successful experience desires change; experi 
enced in mechanical and structural engineer 
ing; of inventive and executive ability ; tech 
nical education: best of references: complete 
details with interview or correspondence 
Box 418, AMERICAN MACHINIST 


Help Wanted 


indicates present 


nothing else 
CANADA 
foremen for brass-finish 
where switches, switch 
boards, controllers and similar classes of 
work are made. Apply, giving experience and 
wages, to Canadian General Electric Co., Ltd., 
Petersboro Ont., Canada 
COLORADO 

Wanted—A thorough machinist and brass 
finisher for a manufacturing concern in Col 
orado; must have had experience in the man 
ufacture of valves; must be sober, indus- 
trious, some business ability and give ref- 
erence; good pay and permanent position to 
right man. Address “X. Y. Z.,” Am. MAcH. 

CONNECTICUT 
‘rst-class all-around 


Classification 
advertiser, 


address of 


Wanted—Several 
ing departments 


Wanted—: machinist 


September 19, 1907 


for new and general repair work. The New 
Machine Co., Danbury, Conn. 
ILLINOIS 

Wanted—Superintendent for light manu 
facturing plant making addressing and dupli 
cating machines and supplies; new fireproof 
building having 50,000 ft. floor snace; must 
be an expert on dies and jigs for manufactur 
ing interchangeable parts and be fully com 
petent to manage all kinds of help; give age 
experience, references and salary expected 
If desired, application will be kept confiden 
tial. Addressograph Co., Chicas ] 

KENTUCKY 

Wanted — Business manager for machine 
shop, representing an investment of $100,000 
in a city of 175,000 inhabitants, located in 
Ohio; desire man who can invest $10,000 
Address, with references, ‘““Manager,”” AM. M 

MASSACHUSETTS 
First-class mechanical draftsman with large 


qepertanes wanted for permanent position in 
New E ngland; apply stating age, education, 
experience and salary expected to Box 411, 


MACHINIST. 
MISSOURI 
A toolmaker, competent to 


AMERICAN 


Wanted make 


jigs, boring bars, cutters, etc., but no die 
work, on gas engines; must have had pre 
vious experience in same, or steam engine 
line. Witte Iron Works Co., Kansas City, Mo 
NEW JERSEY 

Wanted ~Agents for portable gasolene ro 
tary and centrifugal pumps successfully used 
in the East for nearly two years: liberal 


commissions. La Vergne Pump and Machine 
Co., Newark, N. J. 

We have increased our plant 
floor and vise hands for day 
hands for night work. 


and desire 
work and lathe 
Good pay and steady 


work for good men. Address or apply at 
Pond Machine Tool Co., Plainfield, N. J. 
NEW YORK 
Wanted A salesman and practical dem 
onstrator of tool steels; reply giving refer 
ences and stating salary expected to Box 
410, AMERICAN MACHINIST. 


_ Automatic screw machine operators wanted 
for Brown & Sharpe and National Acme ma 
chines; state experience and wages desired 
Address Central New York, AMER. MACHINIST 
_ Wanted—First-class mechanic, experienced 
in machine and tool construction, for as- 
sistant foreman in manufacturing establish 
ment; give references and salary expected 
Box 422, AMERICa® MACHINIST. 
Wanted—Department foreman, one who 
can handle men and work in the rapid pro 
duction of light interchangeable parts for 
the production of small machines. Address 
Selena Box 974, Buffalo, N. Y 
Factory located in Greater New York, 
facturing motor vehicles, has clerical 
cies in cost department for several young 
men; previous experience in general factory 
office or cost department work essential. We 
will require at the same time a young fac tory 
office man with sufficient mechanical know! 
edge to assist machine shop foreman with the 
detail work of his department. Applicants 
will state age, experience and salary ex 
pected. Box 387, AMERICAN MACHINIST 
OHIO 
Draftsman, experienced on heavy 
tools, particularly boring mills above 
give experiences and salary wanted 
Box 384, AMERICAN MACHINIST 
Wanted—Superintendent for small 
manufacturing wood working machinery 
Must be rapid producer and able to design 
Address 399, AMERICAN MACHINIST 
Wanted—Foreman for a snop employing 
forty men; building and repairine paper mill 
machinery ; married man preferred: total ab 
stainer only need apply. Box 389, Am. M 
Foreman for department of from 30 to 50 


manu 
vacan 


Wanted 
machine 
six feet 


factory 


men on automatic and hand screw machines 
and turret lathes: large company in Ohio 
steady place and good pay: state experience 
give references and salary expected Box 


353, AMERICAN MACHINIST 

Foreman for hammer shop; equipment, 11 
Bradley upright strap hammers, oil furnaces: 
product, small tool blanks: location, Ohia: 
applicant must be thoroughly experienced and 


competent to handle workmen: state age 
wages and experience. Address Box 415, 
AMERICAN MACHINIST. 

Wanted First-class foundry superinten 
dent for machine molding grey iron foundry 
of 50 tons capacity: the .oundry is equipped 
in a strictly up-to-date manner: no hand 
molding; only green men employed; apnli- 
cant must be strictly temperate in habits. 


of good character, aggressive and must pos 
sess an abundance of executive ability: full 
knowledge of all molding machines and best 
application of patterns is absolutely neces 
sary: give full particulars and references. 
no cheap man need apply. Address Box 378. 
AMERICAN MACHINIST. 
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South Bethlehem, Pa. 
= & Plummer, 


Inc., 


Worcester, 
Long *t Allstatter Co., Hamilton, 


., New York. 
Wm., Phila- 


Niles- Bement-Pond Co 

Sellers & Co., Inc., 
delphia, Pa. 

Bending Tools, Hand 

Wallace Supply Co., Chicago, 

Blanks, Nat and Screw 

a & Sons, Jos., Cleveland, O. 
Whitman & Barnes’ Mfg. Co., Chi- 
cago, Ill. 

Blocks, Chains 

See Hoists, Hand. 

Blowers 


American Gas Furnace Co., New 
York. 


Ill. 


Buffalo, | 


A., New | 


Niles-Bement-Pond Co., New York. 
Pugntes Tool & Supply Co., New 


ork. 
Roth Brothers & Co., Chicago, III. 
steseovant Co., B. F., Hyde Park, 
ass. 


Blue Print Machines 
General Electric Co., New York. 
Keuffel & Esser Co., New York. 


Blue Print Paper 
Keuffel & Esser Co., New York. 
Boilers 
Struthers-Wells Co., 
Boller Setting 
McLeod & Henry Co., Troy, N. Y. 
Bolt and Nut Machinery 


Cleveland, O. 
Worcester, 


Warren, Pa. 


Acme Machry. Co., 
Mass. 
Brown Co., H. B., East Hamp- 
Foote-Burt Co., Cleveland, O. 
Harrington, Son Co., 
Las Machine Co., Waynesboro, 
"a. 
over, Pa. 
National Machinery Co., Tiffin, O. 
Northern Electrical Mfg. Co., 
Madison, Wis. 


Boynton & Plummer, 
ton, Conn. 
Edwin, 
Philadelphia, Pa. 
Mummert, Wolf & Dixon Co., Han- 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
_oae & Co., Inc., Wm., Phila- 
hia, Pa 
seen ard Engineering Works, Ell- 
wood City, Pa. 


Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Bolt Heads 
Lang Co., G. R., Meadville, Pa. 


Bolts, Coupling 


Cleveland Cap Screw Co., 
land, O. 

National-Acme Mfg. Co., 
land, O. 


Cleve- 


Cleve- 


Bone for Case Hardening 


Rogers & Hubbard Co., Middle- 
town, Conn. 


Books, Technical 


American School of Correspond- 
ence, Chicago, 
| Hepley Pub. Co., W., New 


' 


Burke Electric Co, Erie, Pa. 
C & C Electric Co., New York. 
Crosiee - Wheeler Co., Ampere, 


General Electric Co., New York. 
Northern Elec. Mfg. Co., Madi- 
son, Wis. 
a way Dynamo & Engine Co., 
rague Hl Pa. 
ra lectric Co., New York. 
-- ouse Electric & Mfg. Co., 
Pitts urg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


B. F., Rockford, Il. 
F. & John, Rock- 
ford, 


Beaman ee Smith Co., Prov., R. I. 

Betts Mach. Co., Wilmin on, Del. 

Binsse Mach. Co., Newark, N. J. 

Bo ag & Plummer, Worcester, 
Mass. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Too: Co., Cin. 

Gisholt Mach. Co., Madison, wis 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Lucas Mach. Tool Co., Cleveland, 
Ohio. 

McCabe, J. J., New York. 

Motch & Merryweather Machin- 
ery Co., Cleveland, O. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

<7 Tool & Supply Co., New 


ork. 
Sellers & Co., Wm., Phila- 
deiphia, Pa. 
Vandyck Churchill Co., New York. 
Whitcomb - Biaisdell Mach. Tool 
Co., Worcester, Mass. 


Barnes Co., 
Barnes ie w. 


Inc., 





| Boring and Turning Mills, 
Vertical 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge 
ort, Conn. 

Cclburn Mach. Tool Co., Frank- 


lin, Pa. 
Gisholt Mach. Co., Madison, Wis. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
, Clarke & Co., Inc., Boston, 
Mass. 
McCabe, J. J., New York. 
Niles-Bement- Pond Co., New York. 
Poole Co., J. Morton, Wilmington, 


Prentiss Tool & Supply Co., New 
York. 


Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sellers & Co., Inc.,. Wm., Phila- 
delphia, Pa. 

Vandyck Churehil! Co., New York. 
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High Grade Driving Chains 
Keys and Cutters for the Woodruff Patent System of Keying 
Hand and Key-seat Milling Machines 


Our Hand Milling Machine cuts Key-ways automatically for the Woodruff Patent 
System of Keying and is also desirable for profiling, cam cutting, gear 
cutting, etc., as well as all regular hand milling operations 








THE WHITNEY MFG. COMPANY 


= HARTFORD, CONN. 
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Boring Tools Centering Machines—Cont. Clamps Cotters 
Armotrons Bros. Tool Co. Chi} pin, Clarke & Co., Inc., Boston, | pinings & Spencer Co., Hartford, Morse Twist Drill & Mach. Co., 
— wae 1 Y¥ Mass. . . , Conn. . ’ - 
Carr Bros., Syracuse, N. Y. Niles-Bement-Pond Co., New York. Hoggson & Pettis Mfg. Co., New Whitman py Mite Con Chr: 


Fairbanks Co., Springfield, O. 


Boxes, Tote 
Cleveland Wire Spring Co., Cleve- 


land, O. 
Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Brackets, Lamp 

Standard Welding Co., Cleveland, 
Ohio. 

Brakes, Magnetic Friction 

Electric Controller & Supply Co., 
Cleveland, O. 

Brazing 

Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 

Broaching Machines 


Harrington, Son & Co., 
Philadelphia, Pa. 

Lapointe Mach. Tool Co., Hudson, 
Mass. 


Edwin, 


Bulldozers 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Cabinets, Tool 


Armstrong Bros. Tool Co.,’ Chi- 
cago, Ill. 

Hammacher, Schlemmer & Co., 
New York. 


Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Calipers 

Athol Mach. Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb T., Providence, 
R. I 

S., 


Athol, 


Ceo.. de 


Starrett Ca, i Mass. 


Cams 

Bilgram, Hugo, Phila., P 

Boston Gear Works, 
Downs, Mass. 


a. 
Norfolk 


Carborundum 
See Grinding Wheels. 
Case-Hardening 


Rogers & Hubbard Co.,’ 
town, Conn. 


Middle- 


Cast Iron Brazing 

Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 

Castings, Brass and Bronze 

Lumen Bearing Co., Buffalo, N. Y. 

Rowell Co., W. G., Bridgeport, Ct. 

Castings, Die Molded 

Franklin Mfg. Co., H. H., Syra- 
cuse. N. Y. 

Berry & Parker, Erie, Pa. 

Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Fairbanks Co., Springfield, O. 

Farrel Fdry. & Mach. Co., 
sonia, Conn. 

Keystone Steel Casting Co., Ches- 
ter, Pa. 


An- 


Manufacturers Fdry. Co., Water- 
bury, Conn. 

Poole Co., J. Morton, Wilming- 
ton, Del. 


United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Castings, Steel 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach. 


Co., Birdsboro, Pa. 
Cammel, Laird & Co., New York. 
Cots & Co., Mfg. Co., St. Louis, 
MO. 
Farrel Fdry. & Mach. Co., 
nia, Conn. 
Seat & Co., Edwin R., Chicago, 


Anso- 


Keystone Steel Casting Co., Ches- 
ter, Pa. 


Witteman & Co., A. P.. Phila.. Pa. 

Cement, Cast Steel 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Centering Machines 

Hendey Mach. Co., Torrington, 
Conn. 





Pratt & Whitney Co., Hartford, 


Conn. , 
Prentiss Tool & Supply Co., New 


York. : 

Whiton Mach. Co. D. E., New 
London, Conn. 

Centers, Planer 

Bartlett, E. E., Boston, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell Planer Co., 
Worcester, Mass. 


Chains, Driving 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. ‘ 

Boston Gear Works, Norfolk 
Downs, Mass. . 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ir 


nd. 
Link-Belt Co., Philadelphia, Pa. 
Morse Chain Co., Ithaca, >» we 
Whitney Mfg. Co., Hartford, Ct. 
Chisels, cold 
Hammacher, Schlemmer & Co., 

New York. . 

Whitman & Barnes Mfg. Co., Chi- 


eago, [ll 
Chucking Machines 
American Tool Wks. Co., Cin., oO. 
Bardons & Oliver, Cleveland, O. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Automatic Machine 
Co., Cleveland, O. 
Gisholt Mach. Co., Madison, Wis. 
LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Warner & Swasey Co., Cleveland, 


Ohio. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, 
Conn. 

Goodell - Pratt Co., Greenfield, 
Mass. 


Grinkvist Drill Chuck Co., Jer- 
sey City, N 

Horton & Son 
Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 

Standard Tool Co., 

Trump Bros. Mach. 


‘Co., E., Windsor 


Cleveland, O. 
Co., Wilming- 


ton, Del. 

Wells Bros. Co., Greenfield, Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Chucks, Lathe 

Cushman Chuck Co., Hartford, 
Conn. 

Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., E., Windsor 


Locks, Conn. 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 
Conn. 


Union Mfg. Co., New Britain, Ct. 
Whiton Mach. Co., D. E.. New 


London, Conn. 


Chucks, Planer 

Bartlett, E. E., Boston, Mass. 

Niles-Bement-Pond Co... New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Chucks, Split 

Hardinge Bros., Chicago, Ill. 


Rivett Lathe Mfg. Co., Boston, 
Mass. 

Circuit Breakers 

CyEey - Wheeler Co., Ampere, 


Electric Controller & Supply Co., 
Cleveland, O. 

yeneral Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 





Haven, Conn. 
Le Count, Wm. G., So. Norwalk, 
Conn. 
Starrett Co., L. S., Athol, Mass. 


Clatches, Friction 


Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 
Cowanesque Valley Iron Wks., 


Cowanesque, Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

Link-Belt Co., Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa. 


Clatches, Magnetic 


Cutler-Hammer Clutch Co., Mil- 


waukee, Wis. 
Electric Controller & Supply Co., 
Cleveland, O. 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Coils 
Standard Welding Co., Cleveland, 
Ohio. 


Compound, Pipe Joint 
Dixon Crucible Co., Joseph, Jer- 
J. 


y 


sey City, N 


Compressors, Air 
Blaisdell Machinery Co., Brad- 
ford, Pa. 


Blanchard Mach. Co., Cambridge, 
Mass. 

Bury Compressor Co., Hrie, Pa. 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Clayton Air Compressor Works, 
New York. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Independent Pneu. Tool Co., Chi- 
eago, Ill. 

Ingersoll-Rand Co., New York. 

Sampson & Co., Geo. H., Boston, 
Mass. 

Spacke Machine Co., F. W., 
dianapolis, Ind. 


In- 


Compressors, Gas 
Ingersoll-Rand Co., New York. 


Conduit, Interior 
Sprague Electric Co., New York. 
Cones, Friction 


Evans Friction Cone 
ton Centre, Mass. 


Co., New- 


Connecting Rods and Straps 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 
Standard Connecting Rod Co., 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Contract Work 


Blanchard Mach. Co., 
Mass. 


Cambridge, 


Skinner Ship Bldg. & Dry Dock | 


Co., Baltimore, Md. 


Turner Mach. Co., Danbury, Ct. 


Controllers and 
Electric Motor 


Case Mfg. Co., Columbus, O. 
al ay - Wheeler Co., Ampere, 


Mil- 


Starters, 


Cutler-Hammer Clutch Co., 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Conveyors, Automatic 

Link-Belt Co., Philadelphia, Pa. 


Coping Machines 

Long & Allstatter Co., Hamilton, 
Ohflo. 

Niles-Bement-Pond Co., New York. 


Corundum 
See Grinding Wheels. 





cago, Ill. 


Counterbores 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 


Counters, Machinery 


Veeder Mfg. Co., Hartford, Conn. 


Countershafts 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. s 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 


Evans Friction Cone Co., Newton 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Mossberg Wrench Co.,. Central 
Falls, R 


Norton Grinding Co., Worcester, 
Mass. 

Smith Countershaft Co., 
Mass. 

Countershafts, Friction 

Evans Friction Cone Co., Newton 
Centre, Mass 

Wilmarth & Morman Co., 
Rapids, Mich. 


Countershafts, Speed 
Changing 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Gisholt Mach. Co., Madison, Wis. 


Printing 


Boston, 


Grand 


Counting and 
Wheels 
Praskita Me. Co., H. H., Syra- 


cuse, N 
Couplers, Hose 
{ngersoll-Rand Co., New York. 


Couplings, Shaft 


Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Chisholm & Moore Mfg. Co., Cleve- 
land, O. 

Electric Controller & Supply Co., 
Cleveland, O. 

Link-Belt Co., Philadelphia, Pa. 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 
Wood's Sons Co., T. B., Cham- 
bersburg, Pa. 


Cranes 

Box & Co., Alfred, Phila., Pa. 

Brown Hoisting Mach. Co., Cieve- 
land, O. 

Case Mfg. Co., Columbus, O. 

Chicago Pneumatic Tool Co., Chi- 


cago, Ill. 

Chisholm & Mfg. Co., 
Cleveland, O. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Crescent Forgings Co., Oakmont, 


Pa. 
Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


Moore 


| General Pneumatic Tool Co., Mon- 
YY 


tour Falls, N. Y. 
Maris Bros., Philadelphia, Pa. 


| Nicholls, Wm. S8., New York. 


Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. 


Obermayer Co., S., Cincinnati, O. 


Pawling & Harnischfeger, Mil- 
waukee, Wis. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchill Co., New York. 

7 - Towne Mfg. Co., New 
ork. 


Crank Pin Turning Machines 
Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crank Shafts 

Bethlehem Steel Co., So. Bethle 


hem, Pa. 
Standard Connecting Rod (Co., 
Beaver Falls. Pa. 
Tindel-Morris Co., Eddystone, Pa. 
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BROWN & SHARPE MFc. Co. 


PROVIDENCE, R. I., U. S. A. 


Cutters with incorrectly 
ground teeth do not 
produce the Best work. 


ANY Cutters are prematurely worn 
M out and many machines are taxed 
to their utmost limit on account 
of carelessness in sharpening cutters. 
The best results are obtained by establish- 
ing and maintaining a proper clearance. 
To obtain the right clearance on all 
our Cutters a regular B. & S. Cutter 
Grinding Machine is used. It gives 
accurate results and furthermore it places 
the Cutter at no disadvantage, for a work- 
man with one of these machines can ob- 
tain the same accurate, clean cutting 
clearance that is on a B. & S, Cutter 
when it leaves the works. 








A Cutter Grinding Machine is 
profitable even where only a 
few Cutters have to be ground. 
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Crucibles Dies, Sheet Metal —Cont. Drilling Machines, Multiple Drilling Machines, Upright 
Dixon Crucible Co., Joseph, Jer-}| Risdon Tool Works, Waterbury, Spindle—Continued. —Continued. f 

sey City, N. J. Conn. Prepties Tool & Supply Co., New | Wormer Mchry. Co., C. C., De- 
Obermayer Co., S., Cincinnati, O. 7 Yo troit, Mich. 

Dies, Sub-Press Sellers ‘& Co., Inc. Wm., Phila- 
Crushers Waterbury, delphia, Pa. Drills, Center 


Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 
Niles-Bement-Pond Co., New York. 


Link-Belt Co., whiladelphia, Pa. 


Cupolas, and Ladles, Foun- 
dry 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 

Bay State Stamping Works, Wor- 
cester, Mass. 

oy & Co., Chas. H., Chicago, 
ll. 


Lunkenheimer Co., Cincinnati, O. 
Williams + ae oe. DB Ft. Cr 


cinnati, 
Winkley Co. , Detroit, Mich. 


Cups, Grease 

Lunkenheimer Co., 

Williams Valve Co., D. 
cinati, O. 


Cincinnati, O. 
T., Cin- 


Cutters, Milling 

Adams Co., Dubuque, lowa. 

Baldwin Steel Co.. New York. 

Becker-Brainard Milling Machine 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. 

coerce 
land, 

me. Ty Bros., Chicago, Il. 

ners & Knight Mfg. Co., New- 


1. 
Twist Drill Co, Cleve- 


Ingersoll Milling Mach. Co., Rock- 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nash Company, Geo., New York. 

—s & Whitney Co., Hartford, 

ay “Works, 
ter City, N. J. 

Standard Too! Co., 


Jno. M., Glouces- 


Cleveland, O. 


Union Twist Drill Co, Athol, 
Mass. 

Ward & Son, Edgar T., Boston, 
Mass. 


Whitney Mfg. Co., Hartford, Ct. 
Cutting-off Machines 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 
Bignall & Keeler Mfg. Co., Ed- 


wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Hill, Clarke & Co., 
Mass. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 


Inc., Boston, 


Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pees & Whitney Co., Hartford, 

Prentiss Tool & Supply Co., New 
York. 

Schmitz, August, Dusseldorf, Ger- 
many. 

Tindel-Morris Co., Eddystone, Pa. 


Vandyck Churchill Co., New York. 


Cutting-off Tools 


Avmstoens Bros. Tool Co., Chi- 


ago, Ill. 
Billings & Spencer Co., Hartford, 


Conn 
Fairbanks Co . Springfield, O. 


Fitchburg Machine Works, Fitch- 


burg, Mass. 
on. Tool Holder Co., Shelton, 
ra "e Whitney Co., Hartford, 


Western Tool & Mfg. Co., Sprit 
fleld, O. - " 


Diamond, Tools 

American Emery Wheel Co., 
idence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, ss 

Sp Thos. New York. 
afety Emer Wheel Co., Spring- 
field, O. . — 


Prov- 


Dies, Sheet Metal 


American Tube & Stampin 0. 
Bridgeport, Conn Pe She 

Bliss Co., BE. W., Brooklyn, a. ee 

Glohe Machine & Stamping Co., 
Cleveland, Ohlo. 

Kent & Co.. Rdw. R.. Chicago. Tl. 

Morsherg Wrench Co., Central 
Falls, R. I. 





Risdon Tool Works, 
Conn. 

Seon & Chace Mfg. Co., Newark, 

Waltham Machine Works, Wal- 


tham, Mass. 
Dies, Threading, Opening 


Errington, F. A., New York. 
Geometric Tool 'Co., New Haven, 


Conn. 

Jones & Lamson Machine Co., 
Springfield, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 


Alteneder & Son, Theo., Philadel- 
phia, Pa 


Keuffel & Esser Co., New York. 

Economy Drawing Table Co., To- 
ledo, O. 

Mittineague Paper Co., Mittin- 
eague, Mass. 

Williams, Brown & Earle, Phila 
delphia, Pa. 

Drawing Materials 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Keuffel & Esser Co., New York 

Mittineague s’aper Co., Mittin- 
eague, Mass. 

ber vane Supply Co., Scranton, 

Williams, Brown & Earle, Phila 
delphia, Pa. 

Drafting Machines 

Universal Drafting Mach. Co., 
Cleveland, O. 

Drilling Machines, Bench 

Barnes Co., W. F. & John, Rock- 
ford, Il. 

Boynton & Plummer, Worcester, 

ass. 

Goodell - Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rand Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 


Slate Machine Co., Dwight, Hart- 
ford, Conn. 


— Chace Mfg. Co., Newark, 


Drilling Machines, as 
American Tool Wks. Co., Cin., 


Dallett Co., Thos. H., Phila., ‘pe 

Bickford Drill & Tool Co., Cin- 
cinati, O. 

Boynton & Plummer, Worcester, 
lass. 


Foote-Burt Co., The, Cleveland, O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Drilling Machines, Electric 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Clark, Jr.. Elec. Co., Jas., Louis- 
ville, Ky. 

Dallett Co., Thos. H., Phila., Pa. 

Independent Pneumatic Tool Co., 
Chicago, III. 

Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo. O. 

Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock- 
ford, III. 
Baush Mach. 
field, Mass. 
Bickford Drill & 

cinati, O. 
Foote-Burt 
Ohlto. 
Fosdick Mach. Tool Co., 
Hp mgd Bros., Chicago, Ill. 
arrington, Son Co., E " 
Philadelphia. Pa. main 
Henry & Wright Mfg. Co., 
ford. Conn. 
Clarke & Co., 
Mass 
Marshall & Huschart Machry. Co., 
Chicago. Ill. 
McCabe, J. J., New York. 
Newton Mach. Tool Works, Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
ah mag Bros. Co., Worcester, 
ass 


Tool Co., Spring- 


Tool Co., Cin- 
Co., Cleveland, 


Cha... @. 


The, 


Hart- 


Inc., Boston, 





= ey Co., Dwight, Hart- 
for 
Taylor & Fenn Co., Hartford, Ct. 


Drilling Port- 
able 


Cincinnati Elec. Tool Co., Cin., O. 
Clark, Jr., Elec. Co., Inc., James, 


Louisville, KY. 
Coates Clipper Mfg. Co., Worces- 
Phila., Pa. 


ter, Mass. 

Dallett Co., Thos. H., 

Hisey-Wolf Mach. Co., Cin., re) 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. S, etrsans Tool Co. Cincin- 
nati, 


Machines, 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, O. 
Bickford Drill & Tool Co., Cin- 


cinnati, O. 
Dreses Mach. Tool Co., Cin., O. 


Fitchburg Machine Works, Fitch- 
burg, Mass. 
Foote- urt Co., Cleveland, O. 


Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., 
Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Il. 

McCabe, J. J., New York. 

Morris Foundry Co., Jno. B., Cin- 
cinati, O. 

Mueller Mach. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 


Inc., Boston, 


Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila- 
delphia, Pa. 


Vandyck Churchill Co., New York. 
Wormer Mchy. 
troit, Mich. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 
Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, II. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Inc., 


Beaman & Smith Co., Prov., R. 1. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Cv.. vas., Louis- 
ville, Ky. 


Fosdick Mach. Tool Co » Ca. G 

Foote-Burt Co., Cleveland, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill. Clarke & Co., 
Mass. 

Hoefer Mfg. Co., Freeport, III. 

Kern Machine Tool Co., Cincin- 
nati, O. 

Knight Machry. Co., W. B., St. 
Louis. Mo. 

Marshall & Huschart Machry Co., 


Inc., Boston, 


Cc hicago, Ill. 
McCabe, J. J.. New York. 
Mechanics Machine Co., Rock- 


ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

ney Haven Mfg. Co., New Haven, 
‘onn. 


Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Sibley Machine Tool Co., South 
Bend. Ind. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 


Sloan & Chace Mfg. Co., Newark, 


Taylor & Fenn Co., Hartford, 
Conn 

Vandyck Churchill Co., New York. 

Wells Bros. Co.. Greenfield, Mass. 

Whitney Mfg. Co.. Hartford, Ct. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


~_ G&G Ga oe 





Meese Twist Drill & Machine Co., 
ew Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Prov., R. I. 

Standard Tool Co., Cleveland, oO. 


Drills, Hand 


Cincinnati Electrical 
Cincinnati, 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, e 

Coates Clipper Meg. Co., Worces- 
ter, Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Hisey- Wolf * Mach. Co., Cincin., oO. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. 8. Electrical Tool Co., Cin- 
cinnati, O. 


Tool Co., 


Drills, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Clayton Air Compressor Works, 

ew York. 

Dallett Co., Thos. H., Phila., Pa. 

General Pneumatic Tool Co., Mon- 
tour Falls, N 

Independent Pneu. Tool Co., 
Chicago, Ill. 


Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 


Drills, Rail 


Foote-Burt Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Standard Tool Co., Cleveland, O. 

Drills, Ratchet 

Bros. Co., Chi- 


Hartford, 


Armstron Tool 
cago, Ill. 
Billings & Spencer Co., 


onn. 
Clark, Jr., Elec. Co., Inc., James, 
Lou sville. Ky. 


Hisey-Wolf Mach. Co., Cin., O. 
Keystone Mfg. Co., Buffalo, ae 
Parker Co., has., "Meriden, Conn. 


Hartford, 


Pratt = Whitney Co., 
Con 


—_—y “Works, John M., Glouces- 
ter City. 


Standard Tool Co., Cleveland, 0. 


Drills, Rock 


Ingersoll-Rand Co., New York. 
Northern Electrical Mfg. Co., 
Madison, Wis. 
Drill Speeder 
Co., Providence, 


Graham Mfg. 
m % 


Drying Apparatus 


Sturtevant Co., B. F., 
Mass. 


Hyde Park, 


Dynamos 

Burke Electric Co., Erie, Pa. 

Cc & C Electric Co., New York. 

Copeier - Wheeler Co., Ampere, 
N 


Eck Dynamo & Motor Co., Belle- 
N. d. 


ville, N. 
General Electric Co., New York. 


Jantz & Leist Elec. Co., Cin., O. 


Northern Elec. Mfg. Co., Madi- 
son, Wis. 
Ridgway Dynamo & Engine Co., 


Ridgway, Pa. 
Roth Bros. & Co., Chicago, Il. 
Sprague Elec. Co., New York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Triumph Electric Co.. Cincin., O. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 

Clark, Jr., Elec. Co., Inc., 
Louisville, cy. 

Cutler-Hammer Clutch Co., 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 


James, 
Mil- 


yenerai Electric Co.. New York. 
Jantz & Leist Elec. Co., Cin., O. 
Mfg. Co., Madi- 


Northern Elec. 
son, Wis. 
Roth Bros. & Co., Chicago, Il. 
Sprague Elec. Co., New York. 
Triumph Electric Co., Cincin., O. 
Wagner Elec. Mfg. Co., St. Louis, 


Mo. 
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GRINDING MACHINES 


are designed specially for inside grinding and are suit 
able for grinding straight and taper holes within its 
range. One of the special features is the long bearings 
for the headstock spindle, which are made of the very 
b.st Phosphor Bronze adjustable for wear. This little 
machine is our No. I, swings 11% inches, and grinds 
114 inches in length. Note the compactnesss, the simple 
construction, and don’t you think that a machine like 
this weighing 2000 pounds and built the best we know 
ow, is nearly right? Write us for descriptive cir 
lars or general catalog 


All inquiries receive our best attention 





LANDIS TOOL CO., Waynesboro, Pa., U. S. A. 


AGENTS—W. E. Flanders, 309 Schofield Building, Cleveland, O., and 933 Monadnock Block, Chicago, Ill. Walter H. 
Foster Co., 114 Liberty St., New York. C. W. Burton, Griffiths & Co., London. Schuchardt & Schutte, Berlin, Vienna, Stock- 
holm, St. Petersburg. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao. A. R. Williams Machinery Co., 
Toronto. Williams & Wilson, Montreal, Canada. 











For the little shop as well 


Hudson Twist Drills— 
as the big shop. 


Taper, Straight Shank 
and Jobbers’ Length— 
in stock, 















There’s 
a cure for 
every .ill and 


HUDSON 


High Power 


STEEL 


is the cure for small output and small profits. 





Makes 


Hudson steel requires less re-working than any other brand. 
heavy cuts and feeds at fast speed thoroughly practical. 
A step in the right direction—let us demonstrate. 


BALDWIN STEEL CO., Makers, ** Niw yore 


CHICAGO BOSTON PHILADELPHIA PITTSBURGH 


-— 
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Electrical Supplies —Cont. 

Weston Elec. Instrument Co., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 
Cincinnati, O 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Crescent Forgings Co., Oakmont, 
Pa 


Electric Controller & Supply Co., 
Cleveland, O 
Cincin., O. 


Hisey-Wolf Mach. Co., 


Lincoln Motor Wks. Co., Cleve- 
land, O. 

Roth Bros. & Co., Chicago, III. 

U. 8S. Electrica! Tool Co., Cincin- 
nati, O. 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

Link-Belt Co., P hiladelphia, Pa. 


Emery Wheels 
Bee Grinding Wheels. 


Emery Wheel Dressers 

American Emery Wheel Co., 
idence, R. I. 

Bay State Stamping Co., 
ter, Mass. 

Desmond-Stephan Mfg. 
bana, O. 

Diamond Saw & Stamping Works, 
Buffalo, N. Y. 


Prov- 
Worces- 


Co., Ur- 


Dickinson, Thos. L., New York. 

International Specialty Co., - 
troit, Mich. 

Safety Emery Wheel Co., Spring- 
field, O 

Standard Tool Co., Cleveland, O. 

Vitrified Wheel Co., Westfield, 
Mass. 

Wrigley Co., Thos., Chicago, Il. 

Enclosures, Tool-room 


Hart & Cooley Co., New Britain, 


Conn. 
Merritt & Co., Philadelphia, Pa. 


Engineering Applances 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinati, 


Engineers, Consulting and 
Architect 

Thompson, Hugh L., 
Conn. 


Waterbury, 


Engineers, Mechanical and 


Electrical 
Crocker - Wheeler 
N. J 


Dodge & Day, Philadelphia, Pa. 
Merritt, Jos., Hartford, Conn. 
Seaver, John W., Cleveland, O. 


Co., Ampere, 


Engines, Gas and Gasolene 
Automatic Mach. Co., Bridgeport, 


Conn. 
ar Water Motor Co., 


N. 
Blaisdell” 
ford, 
Grant Mtg. & Mach. Co 

rt, Conn. 
Olds Gas Power Co., 
Mich. 
Struthers-Wells Co., Warren, Pa. 


Exuxgines, Moter 


f New- 
Machinery Co., Brad- 
. Bridge- 


Lansing, 


Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Olds Gas Power Co., Lansing, 
Mich. 

Engines, Oil 

Remington Oil Engine Co., Stam- 


ford, 


Sngines, Steam 
Buffalo Forge Co., Buffalo, N. Y. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Struthers-Wells Co., Warren, Pa. 
atpecovent Co., B. F., Hyde Park, 
ass. 


Engraving Machinery 
Gorton Mach. Co., Geo., 
Wis. 


Conn. 


Racine, 


Exhaust Heads 

Sturtevant Co., B. F., 
Mass. 

Exhibition Machinery 

Philadelphia Bourse, Phila., 


Hyde Park, 


Pa. 





Expanders, Tube 

Nicholson & Co., W. H., 
Barre, Pa. 

Factory Equipment 

‘on Metallic Mfg. Co., Aurora, 


Wilkes- 


Fans, Electric 
Crocker - Wheeler 


Diehl Mfg. Co., 


General Electric Co., 

Northern Elec. Mfg. Co., 
son, Wis. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Westinghouse Blectric & Mfg. Co., 
Pittsburg, Pa. 


Co., 
Elizabethport, 


New York. 
Madi- 


Ampere, 


Fans, Exhaust 
Buffalo Forge Co., Buffalo, N. Y. 


Crocker - Wheeler Co., Ampere, 
+ Oe 

General Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 


Mass. 


Files and Rasps 
American Swiss File & Tool Co., 


New York. 
Barnett Co., G. & H., Phila., Pa. 
Carver File Co., Philadelphia, Pa. 
Hammacher, Schlemmer & Co., 
New York. 
Nicholson File Co., Prov., R. I 


Reichhelm & Co. EB. P., New 
York. 

Fister, Iron 

Clark Cast Steel Cement Co., 


Shelton, Conn. 
Felton, Sibley & Co., Phila., Pa. 


Filing Machines 
Coghegne-aty Co., 


Henry & Wright Mfg. Co., Hart- 
ford, Conn. 


Fire Brick 
McLeod & Henry Co., Troy, N. Y. 
Flexible Shafts 


Rochester, 


Chicago Flexible Shaft Co., Chi- 
cago, 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Forges 
Boynton & Plummer, Worcester, 
Mass. 
sd & Son, C. C., Syracuse, 
7. 


Buffalo Forge Co., Buffalo, N. Y. 
Burke Machy. Co., Cleveland, O. 
Ingersoll-Rand Co., New York. 

Miner & Peck Mfg. Co., New Ha- 


ven, Conn. 
National Machinery Co., Tiffin, O. 


Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Forging Machinery 


Scranton Co., The, New Haven, 
Conn. 

Forgings, Drop 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Co., R. H., New Haven, 
Conn. 

Crescent Forgings Co., Oakmont, 
"A. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Page-Storms Drop Forge (Co., 
Springfield, Mass. 

Wyman & Gordon Co., Worcester, 
Mass. 

Forgings, Hydraulic 

Bethlehem Steel Co., So. Beth- 


lehem, Pa. 
Wyman & Gordon Co., 
Mass. 


Worcester, 


Forgings, Machine 
Dyson & Sons, Jos., Cleveland, O 


Forgings, Steel 

Baldwin Steel Co., 

Bethlehem Steel Co., 
lehem, Pa. 

Cammel, Laird & Co., 

Crescent Forgings Co., 
Pa. 


York. 
Beth- 


New York. 
Oakmont, 


New 
So. 








| 
| 
| 
| 


Steel —Continued. 
Edwin R., Chicago, 


Forgings, 
— & Co., 
Eddystone, Pa. 
Phila., Pa. 
Worcester, 


Tindel Morris Co., 

Witteman & Co. ‘A. Ps 

Wyman & Gordon Co., 
Mass. 


Foundry Furnishings 


Dubuque, Iowa. 
Thermit Co., 
York. 


Ingersoll-Rand Co., New York. 
Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 


Adams Co., 


Goldschmidt New 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 
York. 

Chicago Flexible Shaft Co., Chi- 
cago, 

Nash Company, Geo... New York. 


Tate, Jones & Co., Pittsburg, Pa. 

Westmacott Gas Furnace Co., 
Providence, R. 

Furnaces, Enameling 

American Gas Furnace Co., New 
York. 

Furnaces, Gas 

American Gas Furnace Co., New 
York. 

Chicago Flexible Shaft Co., Chi- 
cago, ° 

Nash Company, Geo.. New York. 

Obermayer Co., 8., Cincinnati, O. 

| Westmacott Gas Furnace Co., 
Providence, R. I. 

Furnaces, Melting 

American Gas Furnace Co., New 
York 

| Nash Cc ompany, Geo., New York. 

Westmacott Gas Furnace Co., 





| 
| 
[N 
| 





Providence, R. I. 
Witteman & Co., A. P., 


Furnaces, Oil 
Tate, Jones & Co., 
Furniture, Machine Shop 
ant A... Cooley Co., New Britain, 


Phila., Pa. 


Pittsburg, Pa. 


Lyon ‘Metallic Mfg. Co., Aurora, 


piaitieeheinn Equip. & Engin- 


eering Co., Boston, Mass. 

peoretee & Co., Philadelphia, Pa. 
Jew Britain Mach. Co., New Brit- 
ain, Conn. 

Gages, Recording 

Bristol Co., Waterbury, Conn. 

Gages, Standard 

Athol Machine Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Groénkvist — ane Co., Jer- 
sey City, N 

Henry & Wright’ Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Wks., Jno. M., Gloucester, 
City, ie 

Slocomb i a Sy See oe 

Starrett Co. L. 8., Athol, Mass. 

Wyke & Co., J., East Boston, 
Mass. 

Gages, Steam 

| Crosby Steam Gage & Valve Co., 
Boston, Mass. 

| Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


| 


| Pratt & Whitney Ce., 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

Becker - Brainard Milling Machine 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Bilgram, Hugo, Philadelphia, Pa. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., 

Eberhardt Bros. 
ark, N. 

Fellows Gear Shaper Co 
field, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, Ill. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J 

Harrington, Son & Co., Edwin, 

Works, 


Tolland, Conn. 
Mach. Co., New- 


. Spring- 


Philadelphia, Pa. 
Newton Machine 

Philadelphia, Pa. 
Niles-Bement-Pond Co., New York 
Hartford, 


Tool 


Conn. 





Gear Cutting Machinery 
—Continued. 

1 Tool & Supply 
Yo 

Slate Miachine Co., Dwight, Hart- 


ford, Con 
Sloan & Chace Mfg. Co 
J. 


Co., New 


Newnrk, 


N. 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind 

Walcott & Wood Mach. 
Jackson, Mich. 

Whiton Machine Co., D. B., 


London, Conn. 


Tool Co., 


New 


Gear Testing Machinery 
Gisholt Mach Co., Madisoa, Wis. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Carey, Samuel, Glendale, L. I. 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. 

Davis, Rodney, Philadelphia, Pa. 


Earle Gear & Machine Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., 
ark, J. 

Fawcus Mach. 


New- 


Co., Pittsburg, Pa. 


Fellows Gear Shaper Co., Spring- 
field, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, Ill. 


Rochester, N. Y. 
Newark, N. J. 
Boston, Mass. 
Ill. 

Edwin, 


The, 


Gleason Works, 

Gould & Eberhardt, 

Grant Gear Wks., 

Hardinge Bros., Chicago, 

Harrington, Son & Co., 
Philadelphia, Da. 

Horsburgh & Scott Co., 
Cleveland, , 

Lea Equipment Co., New York. 
New Process Rawhide Co., Syra- 
cuse, N. Y. 
Nuttall Co., R. D. 
Patterson, Gottfried & 


Pittsburg, Pa. 
Hunter, 


Ltd., New York. 
Perkins Mfg. Co., Springfield, 
Mass. 
Philadelphia Gear Works, Phila- 
delphia, Pa. 
Sawyer Gear Wks., Cleveland, O. 
Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 
or-Wilson Mfg. Co., McKees 


Tay 
tocks, Pa. 
Van Dorn & Dutton, Cleveland, O. 


Walcott & Wood Mach. Tool Co., 


Jackson, Mich. 

Waterbury Gear Co., Waterbury, 
Conn. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi 
eago, Ill. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Greenwald Co., I. & E., Cin., O. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 

Gears, Rawhide 

Boston Gear Works, Norfolk 
Downs, Ma 

Chicago how | iiide Mfg. Co., Chi- 
cago, a 

Farle Gear Mach. Co., Phila., Pa. 


Pittsburg, Pa. 
Newark, N. J. 
Boston, Mass. 


Fawcus Mach. Co., 
Gould & Eberhardt, 
Grant Gear Works, 


Horsburgh & Scott Co., Cleve 
land, O. 

New Process Rawhide Co., Syra- 
cuse, N. 

Nuttall Co., R. D., Pittsbur 

Philadelphia Gear Works, Buia: 


delphia, Pa. 
Sawyer Gear Works, Cleveland, O. 


Gears, Worm 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Boston Gear Works, Norfolk 


Downs, Mass. 

Carey, Samuel, Glendale, L. I. 
Eberhardt Bros. Mach. Co., New- 
ark, N. J. 
Fawcus Mach. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 

Nuttall Co., R. D., Pittsbur, 

Philadelphia Gear Works, Pantie. 
delphia, Pa. 

Taylor-Wilson Mfg. Co., McKeee 
Rocks, Pa. 

Van Dorn & Dutton, Cleveland, O. 
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Speeds 


This subject is rec 


tention from machine 


designers that anything that can be don \ 


to help in computing 
sion will no doubt be ; 
tem of geometrical 
loubtedly the orrect ¢ 
as to speeds and feeds 
ng, gear cutting al 
work; also for lathes, 
ny machine where tl 
or work varies in dian 
to any of the first five ¢ 
at the difference: betv 


4 


gradfally increasing by 


[his is as it should be 


he same cutting speed 


chine, for instance, thi 
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and Feeds in Geometric Progression 


How Speeds and Feeds for Machine Tools Are Calculated in Geo- 
metric Progression by Logarithms and Showing Typical Examples 


B Y JOHN PA R K E R* 


ving so much at hen by the well know formu we knowledge of arithmeti , ire out 





tool builders and have inv problem in speed x 


a correct 


progres R \ > I XAMI I I \ hy t EP CON} 
ippreciated. A sys , 


rogression 1s) un Referring to th . le, we 


me to employ, oth 


for milling, grind ul the log. of the smallest term, in this , 
; i a . speeds with li f 40 1 3200 dl the 
vd screw-machine Cas 35. the log rt wht 0.544008" ; 
" wt t I ) 
boring mills d is is added the log \\ v1 
lw cutting member the log. Of the second tf ». and so ont 
eter \ reference tenth term Then from the table we 
xamples will show hnd the numbers rresponding to tl 200 iR 
} } 1 , 7.5, ane 1 = 7.5 
veen the speeds ts garithms Che index, which in the first 40 \ . 
1 S | ‘ 
1 constan ) e teri i ! Log. 7.5 = 0.875§0613 
tor, to maint 2, has no tuncti \ n the ca 


( 975001 2 
= = 0.2157653 























mills must be closer together than for sma , 

mills; otherwise the differen bet we i Cone he utions Per Corresponding 
’ , ' A Speeds Mi te Logarithms 

irge cutter diameters would be too mu . 

+ ; 1] 7 +? ~~ > P ] ‘Temnn Loovogoe 
nd Ie tween simMail Oo st » | . . U.Shal = =? > D Q | y 4 66.105 1 SVORUIY 
as clearly shown liagram published WOR.PM 3 3 3 sig 100.54 »OR95906 

’ 1 T 4 j 1s do PSO 
the AMERICAN *MACHINIS Vi ot 00.00 > 4771212 
Y 
Part 1, page 689, and Vol. 28, Part ag 
7S4 It S he S ‘ \ } f de ‘ 
tain about the same tabk ve ) 
‘ , Qa 
ite when the spindle is nning 
gn speeds 1d Ss 9 Ss l I lls t 
P 
feeds should slight . 
, 1 A UO 
| ( onsiderably ( 1 I ‘ low \ == 2.7350 
1 U 
ceeds wit s Y v tters 4 , 
svst : wor Ma D = 2.00 
? ] ~ 
I lt ! t | . . 3 7356 
‘ ’ 
«x S ) \! fact o f 
r ide is —r 
_= 
~ | ~ — S 
s. As f ' 
t ! =~ 
] yt ; 
. r 
\ ike sing . 
S rt rig p = 
] ] 
Mating 181.2 
\ 
5" , S SC x 110,00 
y ] - 
ecess \ Loy ee 16 ? 
d,' ~ 
would f pl os 
; . \ ' 2.64 
xT | ~ t 7? < . 
VY they T Ss lt ] 
— ' , g 
g S | k woks 
varit 2 thoug ‘ 
s 1 or g \ 16.2382 
‘ , ‘ ( + “ ) 
sed) Phe : y 2 
y ( 
1 purp . , g 
int es ) _— 
| Stes . 2 \ | ( } 
ld b ‘ 
, 
5 S10owes : , , 
: e pullevs . that t \ p 
\ Numbez i ges 
' mber of ted { vecd 
k Rati I increas¢ ( c ? mi 
ybin ] | ¢ ; { < | ad 
il ‘ i i \ 
di tried —— +} — _— eas ind fast countershaft speeds. The 
1c to make CX ) . s¢ I cp | W alhdi I } 
, ' +1 1 Sah, Biennct 
tory and with t east possible amount known quantities are 10 speeds with limi 
*Milling-machine designer, the Brown & ‘ ; , , , , 
: ocean ' : , rathen s so that nvone it] ’ of 35 ar 350 revolutions t inute. | 
Sharpe Manufacturing Company of math t : with a I ad 350 itions per minut : 
. 
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sone js to be 12 inches 


largest step on the 
Then 


35° | scaadt a " 
35 10, and R \ IO. 


I .0000 
Log. 10 = 1.000, = OIIIIIII 
9 
The common difference between the 


logarithms is, of course, O.IIIIIII 


‘ ount Cone |Revolutions Per Corresponding 
a Speeds. | Minute Logarithms 
s 1 35.00 1.5440680 
PF 2 | 45.2038 1.6551791 
s } 58.384 1.7662902 
P 4 75.405 1.8774013 
re 5 97.390 1.9885124 
F 6 125.78 2 0996235 
Ss 7 162.46 2.2107346 
I & | 209.82 ‘ 
x 9 271.00 
F 10 | 350.00 





The ratio of the end steps of the cone 
271 
? 7-743 2.7526 
N35 N 
rl T = 
ne sma step = 4.3I 
2.7826 3 
inches in diameter 
[he slow speed of the countershaft 
35 X 2.7826 = 97.390, say 97; and the fast 
speed of the countershaft = 45.203 X 2.7826 


125.78, say 126. (It will be noted that 


when the cone has an odd number of steps 





the countershaft speed equals the middle 
spindle speed. ) 

(he combined cone diameters for belt 
length 12 inches 4.313 inches = 
16.313 inches 

; 162.46 
he second small step = 
: 97 
1.675; 1.675 + 1 2.675 
16.313 ; 
Cher 6.098 inches in d 
2.675 
amet 

l} Ss ond | vest step 10.313 nch Ss 

6.008 inche 0.2175 inche liameter 

1 vl 

v 
Machine ( = = = => = 
= I 
ae 
FIG. 2. FIVE-STEP CONES AND A TWO-STEP 
COU NTERSH AFT 
16.313 
The middle step = 8.156 
: : 
nches in diameter 
These cones are shown by Fig. 2 
EXAMPLE 3—A Four-step CONE 
The assumptions are a four-step cone, 


single back gears and a single-speed coun- 
tershaft 
speeds with limits of 15 


The known quantities are eight 
and 350. The 


largest cone diameter is 12 inches 
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Then 


350 
15 


= 23.333, and R= \ 23-333 


Log. 23.333 = 1.3679706, and = 


0.1954244. 
[he common difference between the 
ogarithms is 0.1954249 


Revolutions Per Corresponding 
Minute Logarithms 


Spindle 
Speeds 























1 
4 
6 
7 223.17 2.3486377 
S 350.00 25440621 
The rt of the back ge 
0.738 
99.7: 6 o4 
15 
The o of the id steps of t ( é 
57.555 
: = 1.965 
I2 ‘ 
The smallest s ).107 inches 
Che small tep 1.965 y 
diametet 
Che speed of the countershaft = 90.738 
1.905 178.3, say 178 revolutions per 
minute 
The combined cone diameters for belt 
length 12 inches + 6.107 inches 18.107 
il cl es 
The second small step on the cone 
223.17 . 
= 1.2532 + 1 2.2532 
178 
} 
“ 
Ma e | i 
sis 
Ra Ba a 
= 41 1 
Fit 3 IAMETERS OF A FOUR-STEP CONE 
18.107 : ; 
Phe 8.036 inches, diam 
2.2532 
eter: and 18.107 8.036 10.071 inches, 
diameter of second large st step 
The cones are shown by Fig. 3 
EXAMPLE 4—ANOTHER Four-STEP CONE 


This example assumes a four-step cone, 
single back gears and a double-speed coun 
tershaft. The full range of the cone is to 
be used before changing the countershaft 


speed. The known quantities are 16 speeds 


1 3679706 
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with limits of 13 and The largest 
cone diameter is 14 inches 
Then 


375 


\ 28.846 


315 = 28.846, and R= 
3 

7 s 
Log 28.846 => 1.4600856, : — a 


0.0973390. 





Corresponding 


Spindle Revolutions Per 






Speeds. Minute Logarithms. 
1 13 1.1139434 
2 16.266 1.2112824 
3 20.353 1.3086214 
4 25.466 1.4059604 
5 31.864 1.5032994 
6 t9. 869 1.6006384 
7 49.886 1.6979774 
8 62.419 1.7953164 
+) 78.101 55 

10 97.222 

11 122.27 

12 153.00 

13 191.43 

14 23 

15 ¢ 2. 
16 2.5 








e common difference between th 


Tl 


logarithms 


S 0.0973390 

The ratio of the back gears 

75.101 
13 


The ratio of the end steps of the cone = 


= 6.008, 


25.466 
N13 
The diameter of the small step 


14 
1.396 


== 3.396. 


10.029 inches 


The slow speed of the countershaft 


78.101 1.396 = 109 revolutions per min 


ute, and the fast speed of the countershaft 
revolutions pet 


IQ1T.49 1.390 207 


minute 














M } 
1 PM 

j & 

= 

— 

= 

— 

10 = 

\ ‘ Ss — 

2 a = 4 

1 te —S 

N ——s 

_ = 

= 

= 

Rati La ear 
0 tol 
FIG. 4 DESIGN OF A FOUR-STEP CONE FOR A 


IWO-SPEED COUNTERSHAFT 


The combined cone diameters for belt 
length = 14 inches 10.029 inches = 24.029 
inches 

The second small step on the cone = 

522087 — 5 1224+ 1 = 2.122. 

109 

Then a. — 11.324 inches diameter. 

2.122 

The second largest step of the cone = 

24.029 — 11.324 = 12.705 inches diameter 


See Fig. 4 for the design of the cones. 
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EXAMPLE 5—A THREE-STEP CONE 


In this example the assumptions are a 
three-step cone, double back gears and a 
double-speed countershaft The known 
quantities are 18 speeds with limits of Io 
and 400 revolutions per minute. The larg- 
est step of the cone is 16 inches in diam 


eter 


Revolutions Per 
Minute 


Spindle 
Speeds 


Corresponding 
Logarithms 








1 1.0000000 

2 1.0942388 

3 1.1884776 

4 1.2827164 

> 1.3769552 

6 1.4711940 

7 1.5654328 

8 1.65967 16 

» 1.7539104 
10 1.8481492 
11 1.9423880 
12 2.0366268 
13 2 1308656 
14 2.2251044 
15 2.3193432 
16 2.4135820 
17 2.5078208 
18 400.00 © 6020596 
[hen 

4co . 
—— = 40, and R = Oo. 
— 4 \ 4 
1.6020600 


Log. 40 = 1.6020600, 


17 


0.0942388. 
Che 
logarithms is 0.0942388 
First to third speeds use high-ratio back 


common difference between th: 


gears and slow speed of the countershaft 


Fourth to sixth speeds use high-rati 
back gears and fast speed of the counter 


shaft 


| 
Lida 
ss, 














Machine Cone _ 





DESIGN OF A THREE-STEP CONI 


FIG. 5. 


Seventh to ninth low-ratio 
back gears and slow speed of the counter 
shaft 

Tenth to twelfth 
back gears and fast 
shaft. 


Thirteenth to 


speeds use 


speeds use low-rati 


speed of the counter 


fifteenth speeds use no 
back gears and slow speed of the counter 
shaft 


Sixteenth to eighteenth speeds use no 
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speed of the counte 


back gears and fast 
\ 30 


135.16 A D 1.4771213 





2.516 = re iv. . an : = 
os 13.5! B trom Fig. § Log. 30 = 1.4771213, — 
The low ratio of back gears O.1 342537. 
135.16 676 A F | The common difference between the 
= 3.676 = —.. trom Fig.5 logarithms is 0.1342837 
36.765 ’ B f lO*aruAMs 1S 0.154205; 
(If the gears E and F are equal gears, 
tes = Corresponding e 
C and D should have the same ratio as B Feeds Logarithms Pulleys 
ind 4. It would probably be necessary t 
‘ E ler = aa : 1 0.00500 } G9A9T700 iB oD 
make iarger tnan J [ S ( struc 2 0.006812 } 8392537 iB EF 
tion. }) 0.CO9280 + OOTH3T4 AR GH 
The ratio of end steps of 4 0.012642 2.1018211 iB HG 
0.017223 2. 2361048 iB FE 
15.434 t 0.023463 {TOSRRS iR De 
= 1.2423 7 0.031965 2.5046722 BA CD 
N 50 8 0.043547 2. 6380559 3A UOEF 
) 0.059325 2.773330 tA GH 
10 0.080821 2.075233 BA HG 
A 11 0.1101 1 O41HOT BA id 
| 1 0.150 1. 176000 BA DC 





+I —r 
J 0.031995 » 5284 


r ‘N 0,005 - 
fF 


> 1662 


— 0.017223 
\ 0.co6812 
and H = 


ihe ratio of the cones WU 





























0.012642 
| 4 1.1661 
| \ OL QG250 
Ihe diameters of the pulleys are A 
5 
4 inches, and 4 inches X 2.5284 = 
: ) 1 ‘ 
The diameters ot ¢ es are C = 45 
& awe hes, D = 45 1662 = 9.748 
Fl I IN¢ MAC! I ES 
rhe diar £4 | [he ined e di ters for belt 
{ bid i 
6 ength 748 s 4.5 inches 
> eR 
1.2423 
The slow speed ft if 
135.10 X 1.2423 1607.9 e\ ions = per 
minute 
The fast speed ot It 
259.17 1.2423 32 )7 it pt 
ninut 
The combined cone diameters for bel 
length 16 inches 12.88 1 28.88 
inches 
The middle step diam 
28.88 , 
= 14.44 inches 
2 FI > A GEARED M MACHINE FEED 
EXAMPLE 6—MILLING-MACHINE [I EEDS : Pr : 14.248 
he diameter ¢ thecone 
We will assume that twelve changes of 1.59006 + I 
feed are to be obtained by two transpos 5.50] 14.245 11 5.501 inches 
iz pulleys and two transposing cones 8747 
The known quantities are 12 changes t 
. , - , — 14.245 
vary from 0.005 inch to 0.150 inch per The diameter of the cone G oe 
revolution of the spindle. The small-pul 


ley diameter is four inches [he small 6.577; H 14.248 inches — 6.577 inches 
step on the small cone is 4 inches in 7.671 inches. This completes the calcu 


ciameter laticn for the diameters 








should 


is found 


shaft } 


TI 


One turn f the feed 
advance the table 0.027 386 


ts follows 


It equals \ 30 X ©,005 5.4772 0.005 
inch 0.027286 inch 

Fig. 6 shows diag f these feeds 

EXAMPLE 7—MUILLING-MACHINE FEEDS 

In this example we w issume_ 16 
hanges of feed obtained by gearing, con 
sisting ot gy pinion, a cone of tour 
gears in two fast d two slow series 
Phe know! tities ire 16 changes 


varying from 0.006 inch to 0.240 inch per 


revolution of the spindle, and one turn of 
feed shaft moves the table 0.070 inch 
Chen 
0.240 ‘ 


= 40, and R= 


\ 40. 


1.6020600 
Log. 10 0020000, = 
15 


0,006 


oO 1LOOS8040 


+ 


Corresponding 
Logarithms 





l 0. 006 s. T7R1513 iB ¢ GH 
2 0.007673 }. 8849553 ik Db GH 
3 0. 009812 9917593 iB o- GH 
4 0.012548 2.0985633 iB I GH 
5 0.016046 2. 2053673 iB ¢ i] 
‘ 0.020520 2.31217138 iB Db Jil 
q 0.026240 2.4189753 iB } /] 
s 0. 033557 2.5257793 ik I /] 
0 0.042913 2. 6325833 Al ( GH 
10 0.054877 » T393R73 Al bb GH 
11 0.070177 2.84619153 Al / Gil 
12 0.080742 2. 0520053 Al / Gil 
13 0.11476 1. 0507993 Al ( /] 
14 0.14657 1. 1666033 Al I I] 
15 0.18768 1.273407 Al / i] 
lf 0.24 1. 3862118 Al / i] 
The com ference betw 
] " thms ( YSNOL0 


( $2913 
2.074 
\ ri 6 
0.016046 
1.035 
\ 6 
\ \ 
\ \ 2.074 } 
Ass 
ad \ ) 35 j 
Assume 
fk i T. at ts 1.3802) 
} r. from lo 1.4870 } 
) ’ 'T. from ‘og 1.59381 a4 
( fron L. 70061 19 
Che sprockets 
21 xX 18 30 X 0.07 
( 5755, 
56 X 50 X 49 
0.006 
= 1.04 
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Repairing Defective Threads 


By D. S. Cour 


[he method which | recently employed 


to repalt defective threads on an other 


wise well machined and somewhat ex 
pensive brass casting may be new to some 
mechanics and of considerable value in 


certain cases lhe method 1s of special 


value to thos modelmaking 


engaged 1 


ind experimental work, where the loss of 


a single special casting becomes a serious 
matte 
\ special valve had been made by a sup 
posedly reliable modelmaker The body 
f this valve had outlet and inlet con 
rections having la nd female gas 
reads at their respective outer ends 


instructions had been given to cut 


ue with respect to the axis 
part 


In ( 


( vered 


onnecting up the valve it was dis 
had 
by cutting the threads by hand with 
that both 


truth as to 


that the workman “saved 


time 
tap and lie. with the r sult 
threads were so bh; , 


1 1 
render tin then 


nished and quite expen 


SIVe hody practic How to 


save the piece, by correcting quickly, ef 


fectively and at small expense the errors 


] 


workmanship mentioned, was the prob 


lem which I solved by nethod which 
ww deserib 
| ! perat vas t swing tl 
ee ll i lathe s I connection 
reas mab rue t cut away 
two-t rds t ght f the d 
fect hread, ving is operation by 
e new | ‘ W inded 
S \\ greate! 
) hott 1 rad 
£ ong e threads. « npl re cas opéra 
I ( setting. Thi 
st Vv was not 
vs ling was 
rt s wil 
DIC ? 
‘ sal 
? 
‘ 
f the p 
+ 1 
9 p 
] ] ] ; 
ir \ vod 
1) +S T ‘ ‘ 
few S 
te ‘ | sed hard 
g brass wit ts size ti mn 
kK yr the w thr \ hard 
wood mandre { prop size, having an 
re s] it o1 tormes convenient 
re al t which to wind the wire in a 
( col t was then easily inserted 
t female end, where, upon permit 
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to uncoil from the mandrel, it ex 
true 


ting it 


panded snugly into the new and 


partial-depth thread, requiring no other 


securing to hold it temporarily in place 

Each connection in turn was then heated 
by a suitable flame, and ‘the wire on it 
thoroughly joined to the casting by sweat 
ing with solder Then the piece was 
taken to the 
stock of 


down to a 


again lathe and the newly 


added 


chased 


each connection in turn 
full and perfect 


in fact, that but for the 


Was 


thread, so perfect, 


slight difference in color of the two 
grades of brass and a line of solder show 
ing faintly in places, the evidence that it 


} 


was a tinkered or repaired job could b 


detected only by very close inspection. By 


setting the threading tool so ‘that the 
body of the wire formed the ridge of the 
new thread, a minimum of metal was re 
moved in chasing the thread and the max 


imum strength of the resulting thread was 
obtained 
It is 


adding stock in making the repair a much 


evident that by this method of 


thread results than can be ob 


stronger 


tained by adding the stock in the form of 


a plain band or collar In the former 
case the groove or shallow thread into 
which the new stock is set. forms a 
shoulder which resists the shearing 
strains, and the excellent conditions pre 

sented for thoroughly soldering the wire 
to the groove in the casting insure the 


maximum strength of the soldered joint; 


while in the latter case the shearing a 


tion must be wholly resisted by the plain 


soldered joint. 


[his method of repairing by adding the 


necessary new stock in the form of a wir 


soldered in i groove, as described, 1s also 


1 very satisfactory method of saving 
special castings which, through some er- 
ror in patternmaking or molding, have in 
sufficient metal for cutting satisfactor 
threads. Other applications of the method 
will he apparent to those confronted with 
problems pet tting its employm« 
\ new le 1 new é 
ched New York City, 1 laxicab 
ic] S cab driven by gasok el 
ded with taxime V1SI »] 
bot ft ind passengers Lhese 
s, Of ) q make ve I4-h.p. 4 
linde s, and ransmiss! geal 
iving ( forward speeds | e re 
s« t is expected to have 600 sin 
Vice xt spring The « ges will 
30K I the rst Nalt mul ( I¢ 
ea dditional quarter mil 
It is estimated that res started b ¢ 
lessly dropped matches and garettes 
ause New York Cit loss of ab 
$2,500,000 each vear The cit has n 
verage of 23 fires every day, and 


n 12 months from all causes ag 


1 » 
at something like 310,000,000 | ery 


time an alarm comes in, whether it 


or not, the cost to the city is $50 for 


and tear of the fire 


apparatus 








r 





September 26, 1907 


The 


AMERICAN MACHINIST 


aking and Testing of 


Some of the Tools Used, Methods of Testing 
Obtained by the Cleveland Twist Drill Company, Cleveland, O. 


and 


wist Drills 


Results 





B Y 


requirements in_ the 
as these is that the 
used shall be as uniform as 


One of the first 


iking of such tools 


ec 


possible, 
as to stand without failure the strains 
which the drills are submitted and to 
rn out a large amount of work each day 
\s a first step, all the steel is brought to 
tandard specifications and is very care 
lly tested 

It comes unannealed and great care is 
annealing 


ken in the department te 


produce uniform annealing. The steel is 


packed in long pipes, one of which is 


shown in the foreground of Fig. 1, and 
aded, onto the table 


run into the annealing furnace 


shown. This is 
over the 


iron balls, the door closed and the steel 





I ] \NNEALING fF RN ACH 
ght steadily p t the prope t 
Ss 1s es ed Dy ivineg rec ling 
( rs r pvt neters arranged t ta 
star readings at f sep p 
e tur ‘ | hes pipes e the 
, , , 
dim the s . © \ I ( 
1 
ly as possible, the rloa 
mpletely sic t iree m ‘ 
ain until thoroughly cool 
lHe First Tes 
\s soon as lot is annealed, a short 


harde ne d, 


e is cut from each bar and 


fracture If this 


right, and they have become very ex 
rt on reading steel fractures at the 
veland Twist D works, the steel ts 


nt through and made up into drills 


FRE D 


H. 


Should the fracture not be satisfactory, a 


chemical analysis is if it is not 


Should 


the analysis be all right in spite of the 


made 


satisfactory, the steel is rejected 


fracture, a sample lot of drills is made 


from the stock in question and given a s¢ 


} h 
above the 


vere drilling test. which must be 
average or the steel will not be passed 


When the ste« 


to the stock room, part of this being shown 


passes inspection it goes 
in Fig. 2, together with one of the shear 
cutting off the stock into 
Right here is a little kink 
that will be useful 
stock is cut off 

were cut off very 


ing presses for 
drill lengths 

in many places where 
Noticing that the 


squarely for 


ends 
shears of 


this kind, I was shown the way in which 





COLVIN 


engine thes, part of the turning 1 1? 
being shown in Fig. 4 Lhese lathes hav« 
what might be calied a two-part bed, a 
can be seen from a careful study of the 
lathe in the foreground Ihe head and 
tail stock are m ted on the center « 

sic \ ‘s whicl i! separats nad rile 

pendent from the lathe bed itself, whicl 
carries the tside \ 1 which the cat 

riage runs The inside bed is pivoted at 
the center and can be swung to secure any 
taper that is required in making drills 
it is revulated by the adjusting screws at 
the end of the bed This kind of lathe 
handles both the longitudinal relief and 
the taper shank, some being set for one 
and the rest for the other l hese ithe 





SAN Ns 
\ 
wt I { 
} 
T1¢ ai 
en . IKCS 1 
‘ , ry! ce \“\ 
' 
ght ig ' | 
I yeces 2 
\ ‘ 
] 
‘ < ling 
+ lif 
\ ; nite v i (ill 
erent vies t ma t = 
1 _ larg l s 
} @ , ; 
riiis é Cc ¢ ‘ ( NG 
. , } 
ters for t ning | re 
| RNING H i) ~ 
| lt 
yii<c are turne ' ] 


- 
] 
lool 

: 
\\ 
ti 
; on 
III 
v Mr 
serib 
edicine 


| S 
? 
} 
\ - 
1 
| \ I th 
ne Rass , ‘ 
' 
total put 1 tt it 
ht be expected if we 1 fol 
lavlor id others who believe 1 
iw just t ] , ind kind f 
t eVveT ? 1 the 1) 








When it comes to accurate and 


than in a shop of this kind, yet we find 
the men using roughing cuts of from 35 
to &o feet a minute with feeds varying 
from 0.0035 to 0.012 inch; with finishing 
cuts we find speeds of from 60 to 140 
feet a minute [his seems to be a case 
where two radically different methods 
produce similar results, as the output is 
about the same in both cases. One man 


with 0.012 inch 
feed, and he grinds his tools to make them 
last conditions Another 
thinks better 
results running 80 feet per minute with a 


feed 


prefers 40 feet per minute 


I 
under these 


equally good man he 


gets 


of only 0.006 inch 





rapid 
turning it is hard to find better examples 
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om This also involved a 
for work 


conditions and all the approved methods; 


tool ri 
standard 


in the 


speed under certain 


but nine months’ trial proved conclusively 


that the results were not as satisfactory, 


is there less irk turned out 


was in 
effort of the men to make as 
as possible and get paid in 


Ww 
spite of the 
many pieces 
proportion. 

of 
for 
others 
prefer to turn the work dry even at the 
The 


seemed to be to turn roughing cuts 


difference 
soda 


also a decided 


to the 
some men 


There is 
water 
while 


yn as use of 


opini 


turning; use it, 


high speeds indicated. tendency 


with 
It 


is not claimed that these results or prac- 


the water and the finishing cuts dry 
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into a big flush: tank on each floor, as 
shown in Fig. 15, and these are worked by 
a siphon so as to flush automatically. Th 
object of this is to keep the pipes clea 


by sudden flushings of the soda water 
rather than to have a slower constant 
movement, and it has worked out very 


nicely in actual practice. The open pipes 


allow easy inspection and cleaning, and 
there has been no trouble from over 
flowing, as might be imagined. In the 


basement the troughs and pipes merge into 
a large piping system emptying into large 
strained 
and from which the pump draws its sup- 


reservoirs where the mixture is 


ply for the building. 
After the drills are turned, and this is 














Steel varies in spite of all precautions, 
and the depth rf cut, feed and speed are 
affected with each variation of the stock 
In most cases where the finishing cut is 
about 0.01 inch a very high speed is used 
and a light feed taken. When the stock 
happens to be a little harder than usual 
to turn, the machinist reduces his speed 
so that the point of the tool will not burn 
off and then increases his feed so as ti 
get out his day's work [his may not 
figure out by any slide rule, but it gets 
the work out and the cash in the pay 
envelop 

Each Man Grinps His Own Toots 


Another heresy is the individual grind 
ing of tools, which is the outcome of a 
determined effort to adopt a standard 
shape for tools and have them all ground 


service 
iron troughs, one of 
near the ceiling in 


FIG. 3. MILLING THE FLUTES 
tices are best for all shops, but it is very 
certain that they have proved best here 
It must also be remembered that they are 
dealing with high-carbon steel in every 
case and that low-carbon steel handles 
very differently in every way. These re- 


obtained with Bohler’s air-hard- 


sults are 


ening or with Hudson's high-speed steels, 
both being used extensively 
[HE SopA-WATER SySTEM 

[his is perhaps as good a place as any 
to speak of the soda-water system used, 
which is a little different from any other 
we know of. This is pumped into large 
mains at 60 pounds pressure and distrib- 


uted all over the departments needing this 


[he return is made by open cast- 


which can be seen 


Fig 2 These lead 


done very accurately, most of the men 
preferring micrometers to snap gages, as 
they say they like to know “how much it 
is out,” they go to the stamping machine 
and have the name and size rolled into the 
shank. 


as to size, as each drill is plainly stamped 
all through its 


This does away with all mistakes 


various operations 


MILLING THE FLUTES 


Then they go to the milling machines 
and have the tangs milled on the taper 
They 
for the fluting, which is 


shank drills before they are fluted. 
are then ready 
one of the interesting parts of the work 
One of the larger machines is shown in 
Fig. 3 fluting inch and a half drills. This 
is one of the older types of machines, but 
it shows the principles of the operation. 
The guiding drum in the foreground has 
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en the scale number and adjusts his in 
uments to that point. This heats the 
andescent lamp in the gage to a cer 
1 intensity or glow, and this lamp ts 
ited in a tube something like a micro 
pe One of these tubes is mounted 
as to look directly into each of the 
ting crucibles. The temperature is de 
mined by heating the bath until its 


i blends with that of the lamp in the 
e when looking through this into the 
lted lead or whatever material is used 
the bath. For carbon-steel drills lead 


ised; for high-speed steels it has been 


1d that barium chloride is the best 


iting agent 


[iMING THE HEaATs 


he time the tools are allowed to re 


in the bath plays an important part 


hardening, and so timing devices are 
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whole system forming material for a 
story of itself a little later 

The drills are not hardened singly, as 
this would be out of the question with 
such quantities; so different methods are 
ised, according to the size of drill in 
question. Small drills are laid on a block 
with a series of grooves short distance 
apart, with the shanks pointing out and 


the points against a strip of wood to mak 


them even These blocks are filled by a 
boy, and the hardener takes ip a batch 
~ them with a pair of tongs 8 or 10 


I 
in hes wide so that he can harden a tong 
, 


ful as easily as one drill, yet each drill is 


kept separate from the others 


TESTING THE DRILLS 
When the drills reach the hardening 
room a tongful is hardened at the stand 


ard heat for that part ilar kind of steel 


























FiG 2 INSPECTING SMALL DRILLS 


which are set from carefully worked 
t tables according to the size of the drill 
ng hardened. So after getting the bath 
proper temperature as tested by the 


ermo-gage, the hardener puts in_ his 


lls and starts the timing device; when 
v have been in long enough, a colored 
ht glows in front of him and he re 
es them from the bath and dips them 
the cooling liquid, usually some mix 


re of salt, water and perhaps other in 


cients Brine has long been used by 
rdeners and there are all sorts of no 
its age in 


s as to its proper strength, 
er things, some of which seem almost 
ginary in many cases 
The fuel used is crude oil, in spi ot 
eland’s being in the natural-gas b 


ise it has been found more econom 


nd on account of the uncertainty of 
gas supply, especially in winter lhe 
s supplied under pressure and used 


pecial burners of their own make, the 


i 


nd tl 
and broken to note the fracture If thes« 


appear all right, two of the sam atch 
re drawn to the standard temper and 


given a rigid drilling test, as shown in 


Fig. 9g These tests are made so as 


over the most ground in the least time, 


t being the intention to put the drill out 


9g ‘ 
of commission as soon as possibl Phe 
billets shown as being drilled are quit 
hard, being high in carbon and manga 
se, and are what might termed “halt 
Nie iled, whi h me ns t t tine if 
te a little harder thar well ni iled 
tool steel would be, so that t lrills 
pract ily tested in drilling 
hese drills are test dest n 
d the results noted ( 
cd 1] s over iif ) nted 
to 1 1O ) 12 T 1 } 
il! 5 t th I t 3 Te tT tting 
peed per minute with 0.01 feed per revo 
tion, running dry, and this 1s apout all 


iree drills are selected at random 
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pected to stand High 


ested at between 50 and 
ite with a feed of from 
volution, according to 
xda water as a lubri 
| lt ls are passed if they 


¢ of these hard billets 


st Ss Insp on, the 

to the same temper; but 

s department thre mor 
ndom and tested in 


before the lot is passed 


without this test, and 
ng what drill will be 
tant check on 
id the methods used 
formity of temper that 


ble t excel n 





H 
id plate iving holes 
tap hanks ire liehtly 
m while being heated 
rod 1 the enter with 
k the end, and this 1 


1 hardener does not 
, t | ' 
| i 
g ‘ nl = hat 
( peratures nad 
! t 1! ( l 
' 
y ‘ e pl 11 
’ } dles betwee 
t 1 | 1) ‘ aa 
' — 
hean lhis enab hin 
ske 1 lril t rst 
t ght j f tim 
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hoist out and lower into the next one with curtains are drawn down and all the light = spoil drills either by heating so much 
very little effort. The tempering room is comes in through the white screen at the to draw the temper or bending too m 
shown in Fig. 7 back. Under the plate is a Bunsen bur and snapping the drill in two; but 
ner which is turned high or low by the men become expert and the breakag: 
STRAIGHTENING DriLts THAT SPRING treadle shown under the second man’s’ very small indeed. Everything is d 
[he most careful hardening does not foot, and the flame comes up through a_ to make them as comfortable as possibl 
entirely prevent springing, and the ways’ hole in the plate. At the left is a small the heat from the Bunsen burners bei: 
of correcting this are interesting and in straightening press operated by the left conducted away up the funnel over « 
structive The idea of straightening a_ hand bench 
piece of steel after it has been hardened Taking a handful of drills, the work 


is always startling until you know that man rolls them one at a time over the INSPECTING THE DRILLS 


it can be done, and the first experience iron plate and all that are straight go into \fter the straightening, all drills 
of any machinist in this line is usually a box at the back. When he finds one inspected ‘before being passed for pack 


fraught with many misgivings. But they 


are straightened by thousands every day, 





and the process is very interesting 
In Fig. 10 the operator is working on 
good sized drills of about 134 inches in 


diameter. The bench at his right has an 
iron plate on top which 18 placed sO as 
to come in line with his eyes. At th 








back is a screen with white cloth to shut 
out the glare from the window. A drill 
is placed in this plate; if it is sprung, 


the light shows between the drill and th 
plate when looking toward the window 
This tests the fluted portion only It 
is then placed between centers and 
turned slowly by the right hand, while a 
gage held in the left and moved along 
the drill shows the high and low spots. 
This is to straighten the shank. rhe 


drill is then placed on the iron sup 





port behind the straightening press and a 
gas flame from a Bunsen burner heats it FIG 5. SHOWING FLUSH TANK OF SODA- FIG. 16, SIGNAL LIGHTS NEAR CEILING 


enough to stand bending. It is then put WATER SYSTEM 





and shipping. One little devi 
testing the work of the straight 


is especially interesting and is 


n Fig. 12 The machine has 
inclined table and above it, support 
by the arm shown, is a flat plate which 1s 
parallel with the table and which can | 


adjusted by the crank handle at the t 


Micrometer graduations allow th piate 


to be set at any desired distance, ; 

ing to the diameter of the drills 
tested. In this case it was about quarter 
inch drills that were being tested Phe 
boy takes a handful and rolls them 


after the other between the plate 3 li 
they are straight they roll through i 
the box behind, but if they are not right 
they stick in the opening between the 


plates. Then the treadle comes into play, 





which moves a thin bar between the plates 
and pushes the crooked drill back into the 





boy's hand so that he can put it in the box 








with those which must be made right bs 


FIG 14 \ BOARD OF MILLING CUTTERS 


fore being passed; but there were very 


under the press and pressure is applied that needs stra ghtet ing he puts it over Tew indeed which did not pass the inspec- 


t 

to the high spot. A little practice enables the opening in the plate, presses the tion tests. On the smaller sizes b 
an operator to straighten drills in much treadle and the flame shoots up and heats’ will handle from three to four thousand 
shorter time than seems possible to the the drill at the desired point. He then drills an hour in this way, and there is n 
uninitiated places the high side uppermost under the question as to the accuracy of the test 

Small drills are handled in a similai straightening press, gives it as much pres- At the other end of the inspection room 
way, but all the testing is done by rolling sure as the case requires and the drill is is the oil bath where the drills are dipped 
along the plates shown in front of each — straight before you know it, although it — be fore being packed, to prevent rust be 
operator in Fig. 11. On this small work sometimes takes two or three squeezes to fore being used. The drills are pack d 
the operators sit in chairs and the testing get out a bad kink. It is a very ticklish in the wire baskets and dipped into the 





plates are at the level with their eyes; the job in some ways, as it is very easy to oil with the aid of the air hoist shown, 
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ter which they drain on the inclined 
tal-covered tables until they are rid of 
the surplus oil 


pack, 


Chey are then ready 


A FortTuNE 1N MILLING CUTTERS 


' 1 
} 


[To give an idea of the immense 


riety of milling cutters required 


making the standard sizes of 
twist drills, the cutter case of one 
partment is shown in Fig. 14. It might 
interesting to estimate the number of 
llars that are invested in just this one 
se. Each size drill has a special cutter 
secure the correct curve for the flute 
give the best cutting edge, the best chip 
arance and the greatest strength, for 
problems of twist-drill making are 
ny and varied, as anyone who has at 
ked it can testify 

Some of the lighter grinding or point 
gy of drills is done by girls, who b 
ry expert at the work Their comfort 


provided for with rest rooms, and the 


piace 18 as lhght and necry as a shop 
n be. On the top floor is a restaurant 

for the men who wish a hot meal, and t 

food served is charged at cost r less 


[he room is divided into divisions with a 


} 1 


man in charge of each, and he takes 


lers for the following day so that t 
ok knows what to prepare for the next 
meal. This is then served at the proper 


ne and there is no delay when dinner 
time comes. A view of the west side of 


the dining room is shown in Fig. 17. 





AMERICAN MACHINIST 


tem for locating any of the heads of de 
partments in any part of the factory. At 
the upper left-hand corner will be seen a 
framework suspended from the ceiling, 
arrying a row of incandescent lamps 
Each lamp is of a different color and each 
theial has a special color Suppose a 
telephone call or a visitor comes for Mr 
Peck, the general superintendent he 


telephone operator swit 





d shows in every department of 
t fi som prominent p ¢ SO 


le either sees it almos immediately 


] + 
or someone calls his attention to it. He 
+ . + ’ + 1) 1 ¢ 
¢ or s .) 1¢ ( es phon ind they 
} 
é very department als nd finds 
¢ ] 1 ¢ 
‘ oO! t whoat st “\ | ad, ] Op 0 
in the meantin vit ge his lan off 
> $ is inswers thn ¢ ll I Ss 
: + 1 
] KCT Ga better in ery \ 
t S g out o1 ( [ re 1 seng 
1 
, wo-legg t ot g 
} 
gongs of var a tones 
, 
S meti ‘ It « ot t 
I ind t ( rt 
, 
k | \ I 
\! + Irs | ks 
Cor ' { te of 
( lis, se i ‘ g S ‘ sti 
J I 1 nw t 
ant g dt t 40 feet p ¢ | 
wit oO! reed ) ‘ t \ er¢ 
7 +] ¢ 1 
a\K i?@s WC! al d Will if phy ling 
, ‘ , 
d the test only st pped iccount o! 
e bearings of the drill p s ming 








FIG 17. WEST SIDE 


/ 

There is also a reading room at the end 
of the same floor where current periodi- 
cals, mechanical and otherwise, are to be 
found. It is a very pleasant room and 
well patronized. 

Another view of the storage room is 
} 


given in Fig. 15, which has already been 


referred to in the account of the flush tank 


for the soda water 
Fig. 16 illustrates a very ingenious sys 


OF DINING ROOM 


too hot to run The drill, which was of 


high-speed steel, became blue on the poipt 


it the tenth hole, but continued cutting 
without apparent deterioration until the 
+1 


290 inches had been drilled and the drill 


ess went out of business 


Much of the trouble with twist drills 
} 


comes from improper grinding, and it can 


" 


iardly be disputed that a drill properly 


ground will not split unless there is a 
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tiaw in the steel [he conical point 
being forced into the work tends to hold 
the drill together, inless. the point 1s 
ground so as to overcome this tendency 
lo prove this they have repeatedly taken 
drills which were cracked in hardening 
so that it showed for a quarter inch each 
side of the point and drilled 100 inches of 


hard billet at the cutting speed of 60 








( 
\ 
15 . } 
P j 
/ 
N i \ i : 
De f f 0.012 inch 
\ \ t larging the 
k or r | t least 
LHE CENTI ; Cul 
ihe sé i ‘ ¢ ¢ ot the drill 
illv ¢ Is true but 
r tive < p ! rill is ground 
shown in Fig S kxamuinations of 
dreds tf tw iis split 1 action 
most invarial show lack of clearance 
t the cent t the drill, and they have 
found a ise where a drill ever split 
‘ givel the proper clearance at the 
entel le I i { 4 Was i 
getn t I vn that 
show g. 18 Ine ros 
e cent i ; gle of about 45 de 
grees with the tting edges t the drill 
lhe cleara t the cutting edge s ild 
< iD I2 t 5 cGeere is sl Wi ind 
I vn exp e hand-gr l 
dt v1 ( in those er d 
on § I tie ( 1 a t I 
the prope: gle of iter not being 
maintal This ( irom i 
wrong e of the 1 ine ther than 1 
é t f t t ‘ elf nd 
portant 1 er oO! drills to 
vate this point ful as it means 
dollars and annoy: f it i t ked 
iter 


\ Goop Rute 1n DRILLING 


\ good general rule is that a drill is 


always broken by the feed used. With 
improper clearance at the center any feed 
is too heavy, and there is a good chance 
f breaking the drill If the clearance is 
proper and the edges chip slightly, the 
feed is too heavy. The remedy is to speed 
up the drill if it will stand it without 
When 


the speed is too high, the corners of the 


burning; if not, reduce the feed 


drill wear away too rapidly and there is 
Where 


per revolution or 


too much sharpening to be done 


the feed is to be 0.008 


ver, it 18 necessary to be sure that the 
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center clearance is right to avoid splitting 
said that mn using a 
the 


may be 
ot a 


Right here it 
drill 
small drill 
thickness of the 


point 


small ahead large one, 


need be no larger than the 


center web at the cutting 


TPuHe EXAMINATION OF FRACTURES 


\ll through the heating process the ex 
amination of fractures plays an important 
part, and the men who examine them bx 
come very expert in reading the characte 
of the steel from these fractures in differ 
in determining the propet 
They find this 


ent lots of steel, 
heat for hardening them 


much more reliable than the chemical 
analysis and are gradually working into 
microscopical examination to determin 
the relations between the different frac 
tures \s an example of this, they had 
two lots of steel which three chemists ot 
wide experience found to give practically 


the analysis called for in the specifications 
and the heat treatment was identical in 
both cases, vet there was 100 per cent 
difference in the efficiency of the drills 
when it came to the cutting test L he 
chances are that the poor lot was over 
heated in the making; but this did not 
show in the chemical analysis, though the 
microscopical examination will show 
such variations 

They have also found that the finest 
fractures do not make the best cutting 
tools, and that a piece which gives the 
very tine silvery fracture will not cut as 
well nor do as‘much work as one whicl 
shows a little coarser grain 

Fire Test Not ReELIApgu 
It is impossible to temper a drill so 


that it will be best for all conditions, and 
all drill makers aim to meet average con 
ditions in their product \ drill with 
any temper at all must be right for som 
work; by suiting feeds and speeds to the 
drill, maximum results can be obtained 
under the right conditions It is often 
very difficult to tell whether a drill should 
be harder or softer to suit a given set of 
conditions, and the file test for hardness 
does not answer any useful purpose in 
this connection \ file in the hands of a 


good man will tell whether a drill is ex 


tremely soft or extremely hard; but it ts 


found that the files themselves vary quite 


as much as the drills in hardness, and this 
is only used as a general guide 


Chey have three sets of standards rep 


resenting their different standards of 


conditions, and 


the 


temper to meet different 


and to 


hles 


little 


these are used to check 


compare samples; but very reliance 


is placed on a file for accurate testing 
When it ts that 


gestions come from a 


considered these sug 


out 


concern whose it 


} 


put for a single year would, if combined 
into one gigantic drill, make a twist drill 
as high as the Washington monument 


and very nearly 5'2 feet in diameter, it is 


certain that they speak from experience, 
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and that the conclusions are drawn from 
practical tests and observations 

Many of the 
i: this article are due to the general super- 
C. Peck, and 
assistance | 


of 


ingenious devices shown 


intendent of the plant, E. 
and kindly 


am indebted for much that is 


to his courtesy 


interest. 





A Compensating Thread-cutting 


Device 


By EtHan VIALI 


Everyone who has made taps for ac- 
curate work has wished for some simple 


way to compensate for the changes in 


length caused by hardening. Gearing may 


i 
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any lathe, and its capabilities are suc 
that lathe for 
threads per inch the dial may be set t 


with a geared say nil 
make the lathe cut ten threads, or agai 
to fractiona 


number 


eight threads or 


of 


cut any 


threads between these ex 
tremes 
In using the device a sample tap is mad 


of the steel under consideration, with th 


threads cut in the usual way. This i 
hardened and the change in length car: 
fully measured. The device is then set 
at the proper division to allow for thi 
change. The attachment is illustrated by 
the line engravings Figs. 1 to 13. 


Fig. 1 shows a side view of the con 


plete lathe attachment and Fig. 2 a pla: 
view. Part 
stock, and the flat bar 1 


19 is a rail bolted to the tail 


has a crosswis 
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\ COMPENSATING SCREW-CUTTING DEVICI 
be, and often is, used, but the fine adjust groove at A to allow it to slide back and 
ments which are needed when allowing forth over the top of 19 as the rest is run 
tor the changes in different kinds of steel out and in. Fig 3 gives a side view ot 
make this way anything but satisfactory the tool holder which takes the place of 
\n easier way has been ardently wished the ordinary compound rest Its upper 
tor part is arranged to slide in either direc- 


\s this problem constantly recurred in 
our shop practice, it was finally put up to 
the foreman of our experimental room, 


Anton Schuermann His solution is real- 


ly very simpk 


The device can be attached to almost 


tion parallel with the ways of the lathe, 


as shown by the dovetail at 4 and B 
The end view of the grooved slide 1 
shows between 4 and B in this figure. 


and the oblique groove 2 is also shown 


Fig. 4 shows this tool holder without 
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sliding top which holds the tool post and 
al. It 


all slide 4 when carriage is at the ex 


also shows the position of the 


me left, and Fig. 5 shows the sam 


rts with the Carriage at the extreme 


rht. Parts I5 are bolt holes drilled to 


+ 


rrespond with those in the base of 


mpound rest. Fig. 6 shows the slide 1 
ntaiing the and also shows 


groove 2, 
small swivel sliding parts 3, 4 and 6 


f these 3 and 4 are fastened immovably 


each other, but 6 is free to turn on 
5 Fig. 7 shows this more clearly, 


ith 6 slightly turned 


Figs. 4 and 5, ex 


pt that it also shows the top of the tool 


Fig. 8 is similar to 

lder with dial in place. Fig. 9 shows 

e top part 

d Fig. 10 shows the same with the dial 

show the slot 13 throug! 
This 


nts the turning of the dial too ‘far anil 


with the tool post removed, 


moved to 


hich screw 13 passes siot pre 


locking the mechanism. 


. 


( reby 
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Fis 


g. 11 shows side view of this 
post holder and Fig. 12 shows the way in 


Che dial 


lied to 11 and 


which the dial fixture is put 
s moved with a wrench ap 
is locked by 
slot X in the bottom of the dial 
Figs 4, 5, 6 and 7 


the dial, the parts and the 


tightening screw 13 Che 


mixture hts 


slide 6, as shown in 


Fig. 13 shows 


slides that work in both the slot in the 
dial fixture and in the slot the bar 1. It 
will be seen that the turnine of the dial 


will also turn the slide 6 which fits into 


in its bottom and that it will be 


the slot 
set at whatever angle the dial is set 
ved back and 


slide 4, by means of the cross 


When the carriage is m« 
forth, the 


piece 3, 1s moved out and in, as shown 
Figs. 5 and a 
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The Proper Shop gTraining for 


Engineers 
By Forest E. CARDULLO 


I was greatly interested in a contribu- 


tion from Entropy on shop education 
for engineers. I like to read Entropy’s 
contributions, because they make me 


think, although I must confess that nine 
times out of ten in my opinion he is dead 
The subject of the shop training 
of engineers is one which I happen to be 
particularly interested in at the present 


wrong 
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and some stock, and told to shift for him- 
self, but when he is given explicit instruc- 
tions as to every detail of his work, even 
to such matters as the way he should lay 
down his hammer in the forge shop or 
place his feet when working at a wood 
lathe. My reasons for arriving at such 
a conclusion are as follows. 

The objects of shop training, as given 
to engineering students, are fourfold. 
First, to teach the students the principles 
upon which shop processes depend. Second, 
to teach the student the methods of manu- 
facturing and the ways in which the best 
methods may be developed. Third, to de- 
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DETAILS OF COMPENSATING THREAD-CUTTING DEVICE 


shops of the L. C. Smith College of Ap- 
plied University. 
One of the first, questions which came up 
is the one upon which Entropy writes, 
namely, what shall be the nature of the in- 
struction given in the different shops, in 
order that the work may be most helpful 
to the men in the study of their profes- 
sion? 

After a good deal of study on this ques- 
tion, I arrived at a conclusion entirely 
different from the one drawn by Entropy 
in his contribution. I have concluded that 


Science, in Syracuse 


the work will be the most useful to the 
is given a drawing 


student, not when he 


‘ 


chanical lines, so that he may become re- 
sourceful in devising and adapting mecha- 


nism. Fourth, to develop the qualities 
of industry and accuracy. The student 
who has received training along these 


lines knows all the good ways of doing 
a given piece of work; he knows how to 
pick the particular one of these ways 
which will give the best results from the 
standpoint of quality of workmanship, or 
the one which will give the best results 
from the standpoint of least cost of work. 
He learns how to devise special apparatus 
which will do certain work at a very low 
cost, and he learns how to devise other 
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kinds of apparatus, out of odds and ends, 
which will do a job which would seem 


to the less resourceful and ingenious to 
be impossible. Finally, he learns to be 
diligent, to do good work, and do it 
quickly. 


Hours oF SHop Work 

The time which the engineering school 
can spare to devote to shop work is very 
little. Syracuse University proposes even- 
tually to devote a total of 495 actual hours 
10 shop work in the course of four years’ 
instruction. Cornell University devotes a 
total of 540 actual hours in the same period 
of time. In the case of Syracuse Univer- 
sity the time is divided among the differ- 
ent shops as follows : Pattern shop, 150 
hours; foundry, 75 hours; forge, 45 hcurs; 
machine shop, 225 hours. In the case of 
Cornell University the time is: Pattern 
shop, 180 hours; foundry, 90 hours; forge, 
so hours; machine shop, 180 hours. As- 
suming a working day of nine hours, we 
find that the total time spent in shop work 
in Syracuse University is a fraction over 
nine weeks, while at Cornell it is exactly 
ten weeks. It is an matter to 
make a patternmaker in three weeks, a 
foundryman in a week and a half, a black- 
smith in a week, and a machinist in one 
month, no matter what method of instruc- 
tion you use, and it is impossible to do so 
by Entropy’s “natural method.” 

This is a different proposition from 
teaching robins to fly. The fathers and 
inothers of the lads who come to me have 
10t been blacksmiths and woodworkers 
for thousands of generations. They are 
not equipped with an inherited instinct 
which leads them to hold a chisel rightly, 
to swing a hammer with the correct move- 
ment. A good share of them never had 
any tools in their hands but a hoe, and 
possibly a hand saw and a hatchet. We 
must help them at first in every way that 


not easy 


we can, or they will waste their first pre- 
cious month in finding the proper way to 
grind a wood chisel to make it cut clean- 
y. and that iron will not weld at a bright 
red heat 

It may be argued that the time allowed 
for these courses is not sufficient. From 
some standpoints, it may not be; but if 
we devote more time to shop work, either 
we must cut the time to 
other work which is equally necessary and 
valuable or else increase the length of 
time devoted to our college course. If 
we increase the time devoted to shop work 
at the expense of other studies, we will 
turn out men who are better mechanics, 
but poorer engineers. Since it is engi- 
neers that we are training, the changed 
allotment of time would be harmful, 
rather than beneficial. If we increase the 
length of the college course, we will find 
that other subjects besides shop work 
demand the greater part of our student’s 
time, if the course is to be of maximum 
value, and the shop work has gained com- 
paratively little. And in spite of the fact 


’ 


down devoted 
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that the men have spent a year or two 
longer in school, it is doubtful if they will 
be any better engineers at any given age 
after graduation. I question very much 
whether a young man with a six years’ 
schooling and four years’ practical ex- 
perience would be a better engineer than 
ne with four years’ schooling and six 


years’ experience. 


OpyECTIONS TO “NATURAL SYSTEM” 


\ccepting then such a time limit as ex- 
perience in educational work has found to 
be best, we will see immediately that there 
are certain obstacles to the “natural sys- 
tem” which will make it totally unsuited 
to all students. 
limits, there are certain other objections 


And disregarding such 


which unfit it as a method of instruction, 
for most of the men. 
the “natural method” to advantage, it is 
necessary that the student should repeat 


In order to utilize 


each exercise several times, in order that 
he mdy correct his faults as they appear 
to him. Obviously, if we repeat each ex- 
ercise several times, we will be woefully 
limited to the number of exercises which 
the student can do and therefore in the 
value and variety of experience which he 
gains, 

Another objection arising out of the 
limited time for practice is the fact that 
the men will learn wrong methods of do- 
ng work. If there are half a dozen dif- 
ferent ways of doing a piece of work, the 
chances are that only one man out of six 
will do it the right way. The other five, 
having done the exercise improperly once, 
will probably do it the same way again. 
The way which they have chosen will 
probably accomplish the desired result, 
but will not accomplish it in the quickest 
nd best way. 

A danger into which all will fall more 
or less is that of learning things which 
ire not so. Men in general, and students 
n particular, are apt to draw erroncous 
conclusions from phenomena with which 
they are but slightly familiar. Not hav 
ng sufficient time to become thoroughly 
familiar with their work by long experi- 
nce, they will be apt to attribute ob- 
served effects to the wrong causes. A 
still greater number, if possible, are given 

hasty generalization from insufficient 
data. I have known a very able engineer, 
and one who certainly had ample oppor- 
tunity to know what he was talking 
about, to maintain before a company of 
technical men that, in running out of a 
washbowl, water invariably turned from 
left to right. If a man trained to observe 
just such a phenomenon could make such 
a mistake after many years of observa- 
tion, how much more may we expect a 
student to draw erroneous conclusions 
from his work, if left largely to himself. 

Probably the greatest objection to the 
“natural method” is that the majority of 
students will learn careless and shiftless 
Not knowing the best 


habits of work 
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*and quickest way to accomplish the de 


sired result, they will be slow and care- 


less workmen. The product of their 
work being of poor quality, they lose 
the value which the training might other 


wise have. Some of the men will do the 
best work that they can, and do it as 
quickly as they know how, but such men 
will be in the minority if all are left to 
stumble in the dark. The student who 
knows the right way to go about a piece 
f work, who has all the steps and pro 
cesses clear in his mind before he undet 
takes it, will do it more rapidly, will do it 
better and will learn more from the doing, 
than one who has not such a clear previ- 


ous conception. 


WRITTEN INSTRUCTIONS AND ESTIMATES 
[he plan of instruction which i ad 
vocate contemplates the use of complete 
written instructions as to each step and 
process in the doing of an exercise, down 
to the minutest detail. This is to be sup 
plemented by oral instruction and active 
example on the part of the teacher, when 
ever such instruction or example would be 
helpful. 
contain questions designed to bring out 


The instruction papers should 
the reasons for the successive steps. The 
practice work should be interrupted oc- 
casionally from written lessons, wherein 
the student is expected to give instructions 
for other methods of doing the work he 
has been through, and discuss the advan 
tages and disadvantages of the different 
methods. After the student has gained 
sufficient experience he should be given a 
drawing of the work to be done and asked 
to write out the instruction paper. After 
the paper has been criticized and amend 
ed, if necessary, he should perform the 
work according to his own instructions 
[he instruction paper should give the time 
which will probably be required by the ma 
jority of the class to complete each step 


of the work, and whena student writes out 


such a paper he should make an estimats 
of the time. The work which he does should 
be required to pass the same sort of 


spection that would be given it in 
mercial shop, and his grade should b 
fixed by some system of marking analo 


gous to the premium plan of paying 


I maintain that the use of such a system 
of instruction as this will give the student 


a maximum of instruction and experience 


1 1 


in a given time, that will teach him 
the right methods of doing work, that it 
will teach him how to compare different 
methods of doing work, and it will teach 
him to map out his own work before he 
commences it, so developing the power of 
logical analysis, that it will teach him how 
to do good work with the most unpromis 
ing tools and apparatus, and that the sys- 
tem of marking will stimulate him to take 
the fullest advantage of the saving of 
time that the system of instruction makes 
possible. 
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Education as a Business Prop- 
osition 

Does education really pay Chis is a 
question that the United States commis- 
sioner of education has sought to answer 
not theoretically, but in figures. To this 
end he sent out to the great labor centers 
of the country a series of questions bear 
ing on the relation of education to wage- 
earning power. Briefly put, he discovered 
the followmg facts 

A common-school education increases a 
man’s wage-earning power 50 per cent. 
increases his 
A col- 


lege education increases his wage-earning 


A. high-school education 


wage-earning power 100 per cent 


power 200 per cent : 

Again, statistics have been collected 
covering thousands of boys who are en 
tering some trade as a vocation. The ob- 
ject was to determine whether it pays to 
go to a trade school to learn the trade or 
tc go at once into a shop and learn it there. 
Suppose we take two boys, each 16 years 
of age Let the one enter a shop. Stat- 
istics show that he can earn $3 a weck at 
the beginning. Let the other enter a trade 
school. The shop boy’s wages grow, and 
when he is 19 he is receiving $7.50 a week. 
By the time he is 24 he is receiving $15 a 
week and has reached the limit of his 
wage-earning power For the average 
shop-trained man in this country does not 
rise above that amount 

The trade-school boy goes to school for 
graduating and entering a 
Statistics show that 


three years, 
shop when he is 19 
he begins at $12 a week. His wages grow 
until when he is 24 he is receiving $22 a 
week and is far from having reached the 
limit of his wage-earning power 

3y the time he is 26 and ready to found 
a nome of his own, the shop-trained man 
has earned an aggregate amount of $4900. 
ine school-trained man has earned an ag- 
gregate of $soso. In other words, the 
school-trained man _ has paid for his 
schooling and has as much left as the 
hop-trained man. Besides this, he is now 
receiving $25 a week and has a prospect 
of still further increase, while the other is 
week and has no prospect 
And thus we 


ee that education pays in dollars and cents 


receiving $15 
of an increase in his wages 


as well as in name and fame, in high po- 


sition and enlarged responsibility 


*An abstract from the Cornell College 


Bulletin 


Poles of re nforced concrete have been 
onstructed, but now we are apparently 
going back to our old friend glass for 
this purpose, as we find a factory built 
at Grossalmerode, Germany, for the man- 
ufacture of reinforced glass telegraph 
poles, which are strengthened by inter- 
laced wire threads It is claimed that 
these poles are especially suitable for trop- 
ical countries. It reported the German 
Government will trv them 
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Trying To Get Fired place and didn’t blame him in the least." The Use of Master Plates for 
: [was my first experience of working with B . W k x 
' vigne men who were anxious to get fired; whil oring of 
R. E Masks it seems funny in some ways, there wasn't —— 
a bit of humor in the situation from their By C. L. Goopricu+ 
Che toughest proposition | ever had in _ point of w, as no real money had been al 
t way of setting up machinery was oming their way for several weeks e 


when irge company which was in th —— Quite frequently a toolmaker has a ) 


hand f receiver ordered a new e!1 production of denatured alcohol yf making a number of drill jigs for drill- 


gine from our concern. I asked the for the first six months of 1907, under the ing several component parts of a mech 
ipermiter dent for a couple f good me as Work-Sto} 
ne selected two whom he said were <a ae eer 
nics Then he started off pannnnny » 
wit mark f you can get any work 
out of them, you'll do mo ian I cat | r 
Now | don't like to go up against a } 
hard proposition blind, so | wanted to Locating Plug y 
know 1 whys and wherefores of th 
situation aud found things thusly l] 


Int have money enough to 


oe 
pay the men, and they hadn't had any L a = 














money in weeks. If they quit the job, 
they would have to file thet wage laims | " | 
with the receiver or some other fellow ym SS : } = = ( 
ind px ps get 17 cents on the dollar u ‘i be 

40uu Splihuie j 
ifter merous pleasing and enjoyable de —— — ( 
lay But if they were discharged, by Wey ( 
some i us f{ us of law they had to b | \ 
paid at o1 ill that was coming to tiem aid Pd 

y 


And every man Jack on the job was do ne Master Plate L a 


his level best to get fired. Nice kind of - 









onditio1 run a shop under, wasn't it Ss ard-Face-Plate La pecedeany, ome 
at present setting 
The me t put in tim hat 1 Fl 
could claim wages at som n in t 
dim and stant future, b the vorke 
{- ardened and Ground Bushings. 
wit y pleased and uid ' , Same Diameter of hole in each, , 
boss to their hearts’ content ni he < asthe Diameter of Titonthe } 
pened hic he Wlenest ie a ‘ Locating Plug. ) 
ceiver W dn't let a man be discharged 
und Iv condition 
Ss I wrote back hon t look 
as thoug b might tak g n 
sual | then planned o i align 
rt inter-laziness to show th men | 
didn't ul i hang whether 
worked o t 
"Twas about Io a.m. when the two men 
were assigned to me, and | began talking 
about the weather and telling a few varns 
to keep things going, but not a word 
ibout t work to be done 
They were interested in the new engi 
and bega isking questions about it, but 
I told them it wasn’t much use trying to 
do anything before afternoon and began 
talking about something. els« So we 
loafed two solid hours, and you never saw 
two more uneasy men in you! life The 
boss came by or oO twice but didi t ive 
a word to say 
After dinner | began answering ques 
tions but didn’t say anything about going 
to work till one of the men suggested it 
himself But I told him I wasn't in any ORING A JOB ON A MASTER PLATE 
hurry, didn’t believe in killing myself any 
how and proposed to take it easy for a w law, w 774.272 gallons. The sup- nism in whicn there is a very small 
few days. I simply held them back from plemental free alcohol law will, it is est: lfmit of variation allowable 
working until they saw I was onto the’ mated, lead to the production of 4,000,000 In such cases, or, in fact, in almost any 
game, and | never had two better helpers” gallons for the ilender veat The oper 


in my life on any job, after we started ation of the law reduced the cost of wood *Copyrighted, 1907, by Hill Publishing 
\ - J Company 
+Department foreman, Pratt & Whitney 
} 


One of them started to apologize, but I alcohol from 60 to 30 cents a gallon, which 
told him I’d do the same thing in his’ has greatly benetited consumers Company 
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ase, where the same dimensions between 
1oles are required in two or more mem- 
ers, the making of a master plate first, 
with all of the holes located therein with 
he same center distances as the complete 
nechanism requires, will be found of great 
issistance in accurately and economically 
voring holes in the various jigs. There is 
generally no one piecé that has as many 
holes as the master-plate. The master- 
plate method insures perfect relation, and 
thus interchangeability. 

The usual type of master-plate used on 
ig work is a flat, rectangular block of 
steel, in which is bored, as before stated, 
is many holes (all in correct relation to 
each other) as there are in the mechanism 
for which the jigs are to be made. These 
holes are all bored to exactly the same 
liameter. 

To the finished master-plate is doweled 

jig that is to be bored. The master- 
plate is then clamped to a face-plate on a 
athe, it previously having been positioned 
by a. central locating plug entering the 
hole which represents the hole in the jig 
being bored; succeeding holes in the jig 








are perfectly positioned and then bored in 
a simular manner 

The accuracy of all the jigs is thus de- 
pendent upon the accuracy of the one 
‘riginal master-plate; if care is taken in 
making this, success is assured. The 
master-plate will be found economical in 
duplicating jigs, and in cases of altera- 
tions is especially reliable. It is, of course, 
obvious that the boring of jigs in con- 
nection with master-plates can be done as 
well on the milling machine as on the 
lathe, providing that in the former case 
the position of the locating pin be kept 
stationary and preferably in perfect line 
with the head spindle of the machine. 

‘his article was not written merely to 
call attention to the value of master- 
plates on jig work, but also to show how 
adapters or master-plates may be used in 
manufacturing accurate work 

The work shown in Fig. 1 is a base of 
a turret tool in which there are four holes 
to be bored; two of these holes must line 
up perfectly with another component part, 
and ail four with a front plate afterward 
bored with the same master-plate. The 
sketch, Fig. 1, in connection with Fig. 2, 
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will clearly show the method foll 
the operation 

In making a master-plate for use in 
manufacturing when the center distances 
are not particular, but when interchange 
ability is desired, the scheme is rather at- 
tractive, as the plates may be drilled with 
out any extra care in a drill press; as one 
plate is used for all members, no trouble 
when assembling will result 

Fig. 3 illustrates a turret tool of the 
Same general type as the one for which 
the master-plate shown was made, this 
being one of the Pratt & Whitney regular 
turret-lathe tools 


Power Measurement of Machine 


Tools 


By 1. W. Burke 


Owners of small plat ts, it has been re- 
marked, often require to measure the 
amount of power needed to drive a par 


ticular machine; for instance, when it is 





proposed to apply power derived from a 
motor to a machine hitherto operated by 
hand, or when the information is needed 
for guidance as to improved factory 
methods 

Commenting upon this point, the 
Deutsche Mobel Zeitung 
gan of German furniture manufacturing) 
remarks that in s1 


(a prominent or 


ch investigations, math 


ematical accuracy (such as costly theoret 
ical experts would usé s not needed, all 
that is wanted being to ascertain in a 


general way whether the contemplated im 


provement is likely to prove a success or 
the reverse 

If a power such as the tractive power of 
a belt acts upon a body, such as a belt 


pulley, and puts it into motion, two quan- 
tities are implied; the tractive power of 
the belt and the speed at which the belt 
moves upon the pulley. If the speed re 
mains the same and the power or tension 
of the belt is doubled, working effect 
\ similar result is ob 


tained by the tension of the belt remain 


18 also doubled 


ing the same while the speed is doubled, 
this relation between two quantities being 
termed “proportionality.” The working 
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effect, it is remarked, is obtained by mul- 
tiplying the two factors 
lf the speed 1s measured in meters per 


second and the tension or power of the 


-belt in kilograms, the product is so many 


second meter kilograms. If the quantities 
are stated in American denominations, the 


esults will be shown in second foot 


power can 


pounds, from which the horses 
be obtained by the standard calculation 
When making the tests, it is advisable 
to repeat them several times and take the 
average of the results 
If the belt pulley has a circumference 
of 24% meters (8.22 feet), the belt moves, 


in the above instance, at the rate of 2.5 
meters X 2 5 meters (16.45 feet) per 
second If a revolution counter is not 


available, the revolutions can be counted 
by means of a chalk mark on the circum- 
ference of the pulley, the number of times 
it passes a given point in a minute being 
counted. Should the belt pulley be re- 
volving too fast for such an observation, a 
pulley on the transmission shaft (which 
usually runs more slowly), can be watched 


and the result obtained by a calculation 


Z 





SHOWING THE TOOL FOR WHICH THE MASTER PLATE WAS USED 


based on the relative diameters of the 
pulleys 

Of course the above method of taking 
revolutions needs practice, this being still 
more the case when it is desired to ascer- 
tain without a special instrument the ten 
sion of a belt. For that purpose a small 
spring balance such as is to be found in 
every household may be used. This bal 


ance is hooked in a round opening on the 


belt and the machine put in motion, If 
the other end is firmly held, the index 
will show the power of the belt [hus if 
10 kilos (22 pounds) are indicated with 


the speed already named of 5 meters 
(16.45 feet) per second, the result will be 
50 second meter kilograms, or two-thirds 
of a French horse power 

The American calculation would be 
10.45 & 22 301.9 second foot poun ls, or 


1 
} 


21,714 minute foot-pounds At the rate 


of 33,000 foot-pounds to 1 horse-power, 
the result would be about 0.658 of an 
English horse-power 

It is remarked that the balance must be 
so held as to be let go before it is sub 
jected to the strain of its extreme capac 


ity. Otherwise it might break 
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Attention is further called to the fact 


that the machine tool in connection with 
which the test is made will not in actual 


operation call for as great a working 
effect as in the test. On the other hand 
the test does not exhibit al! the losses 


from the belt to the machine. Such losses 


will have to be allowed for in order to 
prevent disappointment as to the working 
machine under consider 


capacity of the 


ation, 





Punching Eyes in Railroad Picks 


I presume there are many mechanics 
who 
pick is made, the power required to form 
the work and adjust 


ment required in the making of the dies 


never give a thought as to how a 


eye, the nicety of 
for the every-day railroad pick 

[he forging press, the dies for making 
pick eyes and the 50 horse-power engine 
for running the press require the constant 
who thor 


care and skill of a machinist 


oughly understands the working of each 


unit. For it is a small plant in itself and 
is constantly getting out of order, as it is 
a hard strain on them all to form the eve 
out of solid 134-inch square steel that can 
not be heated over a bright red 

The press itself is made heavier than 


usual, but even with this precaution some 
parts break often and have to be renewed 
The top and bottom tables are made for 
this purpose alone; otherwise the machine 
is the same as any ordinary trip press of 


2 show tl! 


the heaviest type. Figs. 1 an 1€ 
top and bottom tables 

The dies are quite complicated and have 
to be fitted so the work is absolutely true, 
else the eye will be out of line or the stock 
will not be distributed evenly. But a very 


small portion is punched out, a section 


0 nq 0 0 C 
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DIES AND PUNCHES FOR EYES IN RAILROAD PICKS 
16 inch thick by sx2¥g inches, and this and again for Fig. 7, as each one is some 

is a very small part of 134 inches square. what smaller than the other. 
Chis is left by the end of the punch not These punches are forged of solid steel! 


quite breaking through the stock. There 
are three distinct operations, as shown in 
Figs. 3, 4 and 5, the first being very nard 
on the machine and dies, which only last 
for about 3000 to 4000 eyes before hav 
ing to be renewed 


Che 
iob o! 


clamping wing, Fig. 6, is quite a 
itself to forge and fit, as it has to be 
made of the toughest wrought iron, and 


true in every particular. It measures 
3'4x1I0x12 inches and hangs in the upper 
a knuckle joint; the lugs shown 
in Fig. 2 the 


two strong springs at the back force them 


head by 
force wings together, ard 
when the upper head is on the top 
The back has 
fitted that operates on the steel-faced lugs 
8 and 9 show first-, 


apart 
‘enter a steel wear plate 
Figs 


and third-operation punches 
fastened in the bottom table, 


When Fig. 9 wears 


These are 
Fig. 2, by heavy keys 
too small it is upset and used for Fig. 8 


mn of 





re OQ 





ions a ae 


% — 


\ 


and polished as smooth as glass, especially 
Fig. 9, the finishing punch. Fig. 10 shows 
the countersink directly over the punch, 
Fig. 7, and helps form the upper part of 
the eye. Fig. 3 shows the eye as it comes 
from the dies and Fig. 11 shows one-half 
of a die in three views. 

Of course these dies must be larger to 


conform to each successive operation in 


proportion as the eye enlarges. Fig. 12 
shows the whole arrangement together 
ready for business; as the blanks come 


from the press as shown in Fig. 5, they 
are passed over to a hot saw and trimmed 
off. 
mer and each end is drawn to the desired 
The press makes from 800 to I100 


They are then passed to a beam ham 


shape. 
eyes per day and they use a specially con- 


structed oil furnace that holds about 30 


pieces and heats about 3 inches of the 


middle for the punching. Three men work 
little 


this plant and they have to move 
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FIG. 6 
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% x4 Plate to hold Wings in place 
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lively when everything is working right. 
But let the eye get the least bit out of 
true or the dies or punches do a rough 
job, and there is an immediate shut-down 
to correct the fault. 





A Four Speed Change-gear 


Device 


By B. F. 


LANDIS 


The machine on which the device here 
illustrated and described was used was 
riginally arranged for belt drive, the 
varied speeds being obtained with the cus 
tomary cone pulleys. In several instances 
it had heretofore been equipped for elec- 
tric drive but usually with a variable-speed 
Other methods for varying the 
speed had been thoroughly tested on sev 


motor 


eral of our machines and we found them 
to be efficient and generally satisfactory, 
but for this particular job none of them 
would apply. In this instance a certain 
make constant speed motor had been posi- 


) 
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Fig. I is a view of the setting showing 
the position of the motor, gear box and 
drive shaft, Fig. 2 an end view of the 
same. Fig. 3 is a section through the box 
at two of the gears and the drive shaft, 
and Fig. 4 a section through the box at 
the remaining two of the four change 


gears. Fig. 5 shows the gear box re 


moved from its base, clearly 
+] 


illustrating 


e face of the gears and clutches 


[HE GENERAL ARRANGEMENT 


In Figs. 1 and 2 the motor A rests on 
the motor plate B which is bolted to the 
bed of the machine with the fillister-head 
screws C. Except for the casting of spe 
cial lugs on the bed to form a base for the 
feet of the plate to rest upon, the casting 
is unaltered from that of the 
[he pinion D qn the 


regular 
belt-driven machine. 
motor shaft meshes with the gear E, more 
clearly shown in Fig. 3. This gear ré 
volves on the stud F which is pressed 
tightly into a drilled hole in the boss on 


base G. H is a clutch, doweled and pinned 


























FIG. I. 


SIDE VIEW OF MOTOR 


tively specified, so some arrangement for a 
mechanical speed change which would be 
easily adapted to this particular machine 
was necessary. For various reasons it 
was important that the general design of 
the machine remain unchanged. 

The arrangement shown in the accom- 
panying sketches satisfactorily answered 
the purpose and it possesses desirable 
features which were not embodied in our 
former variable-speed device. We believed 
that if it were possible to make a device 
with the number of speed-change gears 
limited to the number of required speeds 
and one in which only the two gears used 
in giving any one speed would be running 
at one time, that we would have some- 
thing almost ideal. The inventor and pat- 
‘ntee seems to have filled these require- 
ments rather uniquely by designing this 
gear box. For the place in which it is 
used it has proved very satisfactory. 





E 
: 
Ly 
D 
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S 


AND GEAR BOX 


to the gear E with the pins and screws 
shown [his clutch, as well as all the 
other clutches, has three teeth, the space 
being 1/16 inch wider than the teeth so as 
to allow them to come together easily 
[he drive shaft J runs in the bushing / 
which is pressed into the base G as shown. 
On the inner end of this shaft is the 
clutch K and immediately back of it the 
shaft is turned down so as to clear the 
gear E. 

The gear box L is circular in form 
and is turned out to admit the star-shaped 
plate M and also to fit over its bearing 
at N on the base G. This bearing is 
grooved to admit the two segments O 
which are clamped to case L with the 
It will be seen that this 
admits of a rotary movement of the gear 
box while its lateral position is retained by 
the segments f 


screws shown 


The box L contains four 
change gears, P and QO, Fig. 3, and R and 
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gears which make 
up the sets shown in each view mesh with 


each other [he gears P and O are keyed 
to the shafts 7 
On the inner end of the shafts are 


mesh with the 


clutches which are made t 
lrive shaft and the gear 


clutches on the 


I They run in the bushings shown and 
are held laterally by inder side of the 
clutches and the lars at the uter end. 
Gears R and S, Fig. 4, run on the studs U 
which have been pressed into holes in the 
plate V Clute! face of 
these gears. In Fig the rs V are 


pinned on the dri nd between 


these < la s { volves 
freely on a pin in the lever IV, which 
in turn is pivoted to the plate B. The 
bracket Y, which is bolted to the plate, 
contains a bushing which acts as a bearing 
for the drive shaft / itside of which 
s the pinion } meshing with the large 
gea n the n i 
How THE CLurcHEsS ENGAGE 


the shafts T 





are disengaged from those on drive shaft 


/ and gear / lo bring them into en- 
gagement the lever Il’, Fig. 1, is thrown 
over, thus giving an end movement to the 
shait / and throwing the clutches into 
mesh. That on the gear is moved forward 
by the collar on the drive shaft which 
The clutch 
on gear E comes into mesh before that on 
the drive shaft. It will readily be seen 
that did they both come into contact at 
the same time it would be difficult to po- 
sition them so that they would easily en- 
ter. In Fig. 3, gear P is the driver and Q 
the driven 


shifts the gear E on its stud 


These two gears can be re- 
versed by turning the box L a half turn, 
when QV becomes the driver and P the 
driven. Thus we obtain an entirely dif- 
ferent speed though using the same set of 
The same is true with the gears R 
and S, Fig. 4. 
obtain four different speeds and no more 


gears 
So with the four gears we 








Pp 


4. 


than two of them are running at any 


time 


INDEXING THE CHANGES OF GEARS 


I he 


the box L, Fig. 3, is 


small shown at the 


spring 
used for correctly lo 


cating the box at each quarter turn by 


snapping into the grooves on its outer 


] 


edge shown in Fig. 5. This spring is not 
for the purpose of holding the box in po 
sition, for after the clutches are once en- 
gaged it is evident that it cannot turn 


The plate M goes back in the box against 
the shoulder shown and is clamped with 


the screws shown in Fig. 5. It is es 


sential that this plate be between the two 


vairs of gears, for, as will be seen in Fig 
I 


2, it is not possible for the shafts to pass 








one 


top of 
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pairs of gears would interfere. A 
thorough test has proved it to be efficient 
in its operation and as all of the gears and 
clutches are made of steel and have suf- 
the for 


doubt its 


ficient strength for work which 


they were designed, we do not 


durability 





What 


vated electric plant in the world is at the 


1s supposed to be the most ele 


(Beru) 
the 


Andes, and located 13,940 feet above sea 


smelter of the Cerro de Pasco 


Mining Company, on the slopes of 


level. In spite of the fact that coal costs 


$25 per ton, the development of water 


power would have taken so long, and been 


attended with such difficulties, that a 


steam plant was decided upon. There are 

















the largest gear as its perimeter crosses three units in the power house, of which 
nearly on their center lines. Could they the main one is a 440-kilowatt three-phase 
a (LR), 
We paged 
L R 4 
’ r — 
{ . 
| PS se 
TAS SMP aN E 
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SECTION THROUGH GEAR BOX 


FIG. 3 


clear, the plate would be 
all could take their bearing in the case it 
self R and S$ of a diam 
the shafts 7 


In this instance it was nec 


uecessary as 


must be 
and their bush- 


Gears 
eter to allow 
ings to pass 
essary to flat the bushings on one side to 
prevent interference 

The 
question, for oil holes in the outside diam 
eter of the the 
turns and 


oiling of these gears was quite a 


box or ell oilers in end 


would not do because the box 


in certain positions the oil holes would 
surely empty. Figs. 3 and 4 show very 
clearly just how this was arranged. The 
shafts 7°, Fig. 3, were drilled from the end 
and cross drilled at the bearings. In the 
end of the laterally drilled holes were 


pressed disks with oil holes in their cen- 
ters. This a pocket from which 
the oil could not escape and its retention 


formed 
was assured no matter what the position 
of the box. The same plan was followed 
j Fig. 4, only 
which 


with the other pair of gears, 
here a pipe 
passed through the back of 


ust d 
the 


section oft was 
case and 
screwed into the stud U 

It is evident that this plan 


is limited to four speeds as more than two 


of gear box 











FIG. 4. THE O17 
Westinghouse generator operating at 440 
volts, and direct connected to a 600-horse- 
Nordberg (Cor- 
for 


power cross-compound 


liss) engine There is an exciter 
this unit, consisting of a 56-kilowatt gene 
rator of 125 volts, belted to a 75-horse 
Nordberg Both of 


sets are shortly to be duplicated, to meet 


power engine these 


the increasing 
prevent shut-downs due to any accidental 
derangement so the 
[he third unit is a 75-kilowatt 


2300 


size of the plant, and to 


far from source of 
supplies 

three-phase generator operating at 
volts, and belted to a  100-horse-power 


Ball 


machine is 


American engine. The voltage of 
by three 
the 


unit, which is that of all the motors. 


stepped down 
the 


this 


transformers to voltage of main 





Reports to the effect that electric lights 
are detrimental to the*eyesight are pro 
electrical ex 


nounced unfounded by an 


pert in the London Times. He says that 
the trouble arises from too direct ex 
posure of the eye to the light, and that 


effect would be the worse with 


other hght 


Same or 


any 
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Opportunities in Automobile 
Engineering 


By J. C. AUSTIN 





the writer 


been in a position where his attention w 


During the past year 
called to the great number of young m 
possessing more or less mechanical abil 
and engaged in various lines of work, w 
are desirous of getting into the mecha 
branch of the 
Hardly a day passed that did not br 


cal automobile indust 
some applicant for a position as tra 
detailer or designer in the drafting d 
large automobile-man 
Of 
experienced in 
number were at 


partment of a 


concern. course some 


automobi 


facturing 
these were 


work; but a 


great 






STAR PLATE AND GEARS IN PLACE 

time, or recently had been, engaged in an 
entirely different field of mechanical work 
t 


but wanted, as many expressed it, 
get into the automobile Hine.” 

This is evident of the general inclina 
tion of young men to get into the rathe1 
attractive industry, where, as it appears to 
“little work 
much pay” may be had without very great 
effort. To be 


worked 


them, positions with and 


sure, many me! 


from lowly beginnings t 


young 
have 
lucrative positions in the mechanical de 
industry, but 


partment of the automobile 


these “plums are picked” by men who be 
gan early in the race, before the existenc¢ 
of so much competition and when the de 
mand for men able to produce autom¢ 
biles greatly exceeded the supply. 


The 


if by magic, and very few draftsmen an 


automobile business sprang up a 


engineers had given this line of work 
much thought or attention. Those wh 
had, commanded good salaries and it 


view of this fact many were drawn int 
the \utomobii¢ 
field 
companies, 


production 
for capitalist 
offering 

Up to th 


work pre 


sented an attractive 
and numberless 


many positions, were formed. 

















September 26, 1907 


resent time, or at least 


until very re 
ently, this state 
ibnormal demand _ for 


work 


lustry is settling 


ne of Now, however, the in- 
itself upon a 
ymmercial basis where 


make 


vho are not must fall by the wayside 


an employee t 


good must | a producer ; all 
[he writer does not wish to discourage 
ny ambitious young man who is trying 
get into, or is now doing, automobile 
work, for, for the 


work hard and long there are 


fellow who is willing 
many 
right prospects ahead; but he does want 

emphasize the fact that there is little 
encouragement to induce the average man 
fairly well established in,some other line 
f engineering work to leave it and enter 
the automobile industry 





The Florida East Coast canal has been 


ut through from Saint Augustine to 


\iiami, and work is about to begin on the 
Johns 


northward extension to the Saint 
iver, affording a direct connection with 
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A Novel Two-operation Chuck 


of affairs produced an 


designers in this 


EDITORIAL CORRESPONDENCI 


strictly 


Che time taken to chuck work properly 
is often a large percentage of the total 
time taken to do the piece in the turret 
lathe, and anything that will reduce this 
time adds to the output of the ma 
chine 

\ striking example of saving time in 
this way is shown in the chucking device 
of Cleveland 
Ohio, for one of their customers The 


made by Bardons & Oliver, 


idea almost explains itself from the illus 
trations, little remaining to be said except 
to call attention to the use of the curved 


slot, which might not appear at first 


glance 
The work is placed in the special 
shaped jaws by hand and fastened by 


thumb screw. In this position, Fig. 1, 


the taper barrel is bored for the cock key 


449 


Scientific Theft of Electrical 
Energy 


Herman Barth, a young electrician of 
521 Sixth avenue, Manhattan, has beet 
arrested and charged with the installing 


of a device which will make the meters 


of the New York 


backward [The device has been sold 


Edison Company run 


mostly to saloonkeepers, and it was the 


practice to place the device over the metet 
lates Saturday night, as there is no danger 
of an inspector getting into the saloon 
over Sunday. The device was guaranteed 
to reduce the electric light bills 50 pet 
cent. The device consists of a large ele 
tromagnet, which is placed over the case 
of the meter so that the north pole of 
the meter’s motor will be under the south 
pole of the electromagnet and likewise 
with the south pole of the meter’s motor 
Reversal of the field produces a corre 
sponding reversal of the motor of the 


meter and its dial train lr} 


e strength of 


























FIG. I. FIRST POSITION OF WORK 
Jacksonville. The portion of the canal 
ilready completed has a bottom: width of 
Shallow 


draft steamboats are to be placed in ser- 


55 feet, and is about 7 feet deep 


vice by the Florida East Coast Line and 
lransportation Company, which has for 
had the 
and it is expected 


several years construction of 


the canal under way, 
that the long stretch of attractive land 
small 


locked waterway will brigg many 


vachts and motor boats.—Engineering 


Ne« ord. 





Consul-General John P. Bray, of Mel 
it is anticipated a 


bill to give a-bonus to the iron industry 


Lourne, reports that 


in Australia will be introduced by the 
ministry during the present session of the 
Commonwealth Parliament 


IN CHUCK FIG. 2. WORK 


The rod which comes through the small 


face plate Is Ope rated by the handlk which 


would ordinarily open and close the spring 
chuck 

After the barrel is bored, a movement 
of the chuck lever draws in the rod, which 
carries a roller working in the cam slot, 
pulls the work part way round and the 


forward movement completes the turn, 
leaving the work as in Fig. 2 

In this position the end or shank can 
be turned and bored and the cock body 1s 
done. The ends are always in the same 
relative position and one-half the chuck 
ing time is saved 

This should suggest other applications 
movement which 


of the chucking-lever 


can be adapted in different ways for a 


H. C 


large variety of work F 


TURNED WITHOUT RECHUCKING 


the electromagnet can be set either to re 
tard the motion of the meter or to re 
verse its direction Chere is a legitimate 
device used to regulate the pressure of 
gas, preventing it from blowing out more 
needed t 


than is actually supply a par 


ticular jet, and some people have been 
fooled into thinking that electricity blows 
the same way Chis device was called a 
“regulator” to “save electricity” and con 
sequently its inventor had little trouble in 
market tor his invention, the 


Western Ele 


finding a 


price of which was $200 





lhe population of Canada, according to 
the official 


6,504,900 on April I, an increase of 21 per 


estimates of that country, was 
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ing Cutters for Rotary Planers 


A Novel Grinding Machine Which Automatically Grinds Every 


Tooth Alike and Gives Them 


All the 


Correct 


Clearance 





B Y 


Anvone who has watched a rotary pianel 


in operation is of course familiar with the 


fact that in a great majority of cases a 
portion only of the total number of teeth 
were cutting Che difficulty in grinding « 
all the teeth in duplicate, and adjusting 


the teeth in the head, and in-the case of 


inserted or screw-clamped cutters, is most 
frequently the cause of the trouble 
that in 


rotary 


figuring the cutting 


planer, the cutting 


Realizing 
Capacity ot a 
speed, depth of cut and feed enter into the 
also be borne in 


calculations, it should 


mind that, other things being equal, the 


JQ HN R | 


D D 


I noted the result of the work of this 
tooth doing its 
After this 


limited by 


achine and found eacl 


proportionate amount of work 


the feed, which was formerly 


the capacity of the most 


oth doing the 
-d until each tooth was 


of work and that 


work, Wi 
doing the same amount 
the maximum 

gain by 


by its 


Describing in other words the 


using this grinder, it means that by 
use the cutting capacity is increased two, 
and in some cases, three fold; not to men- 
tion the time saved by not having to re- 


move the cutters for grinding. An inter- 


EL L* 


run in a direction so as to grind agains 


the cutting edge, thus preventing the for 


mation of a bur on this edge of the cut 


ter. 
\s the cutter head revolves, it will 


seen by referring to Fig. 3 that each 


in its turn lifts the pawl 4; this operatior 


motion to be transmitted to tl 


cau 


ses a 
eccentric bearing sleeve B through lever 


and link D 


arbor E, 


Bearing sleeve C carries 


grinding located eccentricall; 
above the 
so as to be moved in and out by pawl and 


It should be noted that the con 


center of said bearing slee\ 


spring. 








FIG I ROTARY 


feed is in direct proportion to the number 
of teeth actually cutting. 
With these facts in mind, 
machine was designed, patented and built 
by the General Electric Company in 1906. 
This machine grinds all the teeth exactly 
alike, with proper clearance back of cut- 
ting edge, this work being done without 
removing the teeth from the planer head; 
no matter how badly the teeth are located 


a grinding 


or how poorly spaced, all the cutting edges 
will be found to travel in the same path 
after being ground with this machine 

considerable satisfaction 


It was with 


*Mechanical superintendent, Schenectady 
works of the General Electric Company 


CUTTER GRINDER 





AT WORK FIG. 2 
esting feature may be mentioned here; 
the chips removed after cutters were 
ground with the new machine pre- 


sented a clean appearance, as against the 
dust-mixed appearance of chips removed 
by cutters ground and set by the old 
method, as might have been expected. 

A description of the operation of the 
grinder is given herewith, and by referring 
to accompanying illustration its action will 
be readily understood. 


How Ir OPERATES 
The cutter head is made to revolve at 
its regular cutting speed, and in the cut- 


ting direction. The emery wheel is then 





GRINDING A LARGE MILLING CUTTER 


tact end of pawl 4 is placed slightly below 
the center of the emery wheel. By fol- 
lowing the drawing it will be seen that pawl 
A continues to move upward and away 
from the cutter head, causing the emery 
wheel to move toward the cutter until 
pawl A drops over the edge of the cut- 
ter now gone over and ground, and with- 
draws the emery wheel ready for the next 


cutter. 
In grinding roughing cutters with 
rounded edges an emery wheel with 


formed face is used, and the grinding 
arbor is placed at an angle of 45 degrees 
to the face of the cutter head. This will 
clearance on front 


give equal amount of 
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side of cutter. This amount can be 
ried at will by simply changing the angle 
entioned above. 
In grinding flat or finishing tools (if 
h are used), a plain face wheel F is 
somewhat broader 
in the rhis 


Ith of pawl is needed so that the ma 


d with a pawl G 


face of the wheel extra 


ine will start its clearance motion be- 
the wheel begins to cut 
he 


les operated by 


with cross 


hand 


machine is provided 


screws and 


els, as as to ad- 


shown in Fig. 4, so 


While the foregoing has written 


a rotary planer cutter as an illus 
tion, it is self evident that the same 
thod of grinding can be used with equal 
cess in connection with any machine 
supplied with rotary cutter heads con 
tooth, such as 
saws, et The 


market for 


ining more than one 


machines, metal 


milling 


grinder has now been on the 
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some little time, and is being manufac 
tured by the Niles-Bement-Pond Com 
panv, New York, in the form shown in th 
last illustration I j. AS I WKS AT CLOSE RANGI 
t is announced that a new automobile at the rim both ends, being \ mit 7 i I hub is formed 
wheel has been invented at Chemnitz tually a double spoke, and being a round = of two closel ing parts, and the spoke 
hich is planned to dispense with the wire or rod flattened in the middle wher works slight] h the hub, allowing 
stly and bothersome pnuematic tire is attached to the hub about which it is the wheel to become elliptical, the major 
idea is. to make each spoke term he svstem of spokes therefore be xis shifting as the wheel rotates 
g ! 
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7 CUTTER GRINDER FOR GRINDING ROTARY PLANERS AND OTHER CUTTERS IN POSITION 


FIG. 3 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice and Economy 





WE 


Offsetting a Shaper Head to Cut 
Keyways 


I believe your readers will be interested 
n the fixture our foreman made for the 
shaper to allow the cutting keyways in the 
enter of long To make the fix 
ture the shaper head is removed, two holes 
are drilled in the back part of the ram 


head, the holes being the same size as those 


shafts. 


in the shaper head. These holes are drilled 
to coincide with those of the shaper head 
when it is bolted to the ram vertically, so 
that machine bolts may be passed through 
the holes in the ram. The position of the 
holes referred to is shown in sketch at 4 

The fixture is made of a cast-iron plate 
sketch at B; the dimensions of 
the described are 16 inches long, & 
nches wide, 1 inch thick 
are shaped off flat and parallel with each 


shown 1n 
one 


The two sides 


PAY 





FOR 


for over two years and it has always done 
its work satisfactorily. 
F. E. Fick. 





Another Expanding Mandrel for 
Facing Lock Nuts 


mandrel 
are in 


expanding 
similar 
One size (the smallest) 


Referring to the 


shown on page 103, ones 


use in our works 


10 Threads per Inch. 
Right Hand 











ery nn ere 
4 
| 5 Threads per Inch 
VOrrwow~ LiL Right Hand 
Z Cone 
1 in lt MMM] b 
4 Threads } . {Ni 
per Ineb. vewerrg le AL 
Right idand 
PES LDP IS 
a 
ne a 
wrerrinrt Mtr Kaiodh 





USEFUL 


¥ Cone 1 in 16 
J 





IDEAS 


ing the size necessary to allow of the 
quired give or spring in the mandrel. T] 
piece b has an inter 


conical wedge 


squared hole at its outer end for adjus 
ing purposes, and as there is no project 
ing square for this purpose (as on pag 
103) it allows of the rest an 
tools being got close up to the work. 

The 
length of taper on it as shown at ¢, in 
stead of being taper its whole length. 


capstan 


conical wedge has only a short 





ANOTHER EXPANDING MANDREL 
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OFFSETTING A SHAPER HEAD TO SPLINE SHAFTING 


other and two holes are drilled in this 
plate on the center line, as shown in sketch 
C. Holes for dowel pins are now drilled 
in the end of the ram and the plate is 
doweled so as to hold the plate in a hori 
zontal position on the end of the ram 

then drilled in the other 
end of the plate on the the 
can be bolted to the plate to 
as at D. A support is 
now made of wrought iron to stiffen the 


at / 
end being fastened to the back of the plate 


| wo hole Ss are 
center, so 
head 

of the 


me side ram, 


outer end of the plate, as shown one 


with two cap screws and the other Bolted 
to the side of the ram 
I he 


over as far as 


with the chuck on it is moved 
chuck 


are parallel to the line of 


table 
it will go, the jaws 
turned so they 
motion of the ram. The shaft may now 
be held in the chuck with the end project- 
ing alongside the shaper and a keyway 
cut in 


We have used this fixture in our shop 


any part of it in the regular way 


is evident in the latter case that, as tl 
wedge is being forced in, it does not bear 
on its whole length of tapered part , 
The wedge and mandrel are of steel, 
the former being hardened. 
T. M. LowrTuian. 


England. 





Self-centering Cutters and Boring- 
bars for Accurate Work 


Several correspondents in back numbers 
of the AMERICAN MACHINIST have shown 
cifferent types of self-centering cutters and 


boring bars, at different periods. Having 











SELF-CENTERING Cl 


sketch, which is self ex 


used mostly for facing 


is shown in the 


planatory. It is 


and chamfering lock nuts and sleeves trom 


5 to 9g inches in diameter. Instead of 


drilling a large hole in the front end of 


the mandrel a recess is bored out as 


shown at a, the dimensions given show 





rTERS 











AND BORING BARS 


had considerable experience in this class 
of work, and having tried most of the 
have 
only 


described, I 
that the 


previously 
come to the conclusion 
method approaching any degree~of ac- 
curacy is the one here described. With a 
cheap and easily made chuck for 


methods 


very 








ss 
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zripping them, the cutters can be made 
ry cheaply to the shape shown in Figs 1 


] 


Fig 3 shows the cutter in the bar; tl 


n 
nt 1s recessed out at the center, as 
A, and turned over the top. B 
After the cutter is 


wn at 
the cutting edge 
rdened, it is ground out in the surfaces 
irked A 
hich should also be 
und Ch 


about 


to fit the cutter bar accurately, 
case-hardened and 
should 


according to the 


portion marked A 
¥g inch deep, 
e of the cutter and bar; when inserted, 
will appear as shown at Fig. 3. The 
uund surfaces A of the cutter exactly 
on the ground bar and are held se 
irely by the wedge at back driven lightly 


For sizing, the cutter should be ground 

when in the bar [his method will 
dead 
1e, which is not the case when the cutter 
r is filed flat round the cutter hole, as 
for the cutter to rest on 


sure both bar and cutter being 


wn in Fig. 5, 


g. 6 shows the improved method, th: 


“ » 
l ‘ 
' a ey a ‘ c 
t | I Ma é 
’ STSSSSSS_ 








INTERNA GRIN 


ssed end of the cutter fitting accurate 
n the ground end of the hole, marked 
Figs. 4 and 5 show the side and fro 
tions of simple chuck for turnin 
utters [he taper portion fits up 


center hole of the lathe: the en 
rged front end of the chuck is gashed 
oss in a milling machine to receive the 
itters, which are held securely by the 
» 34-inch set-screws as shown 


[OOLMAKER 


England 
A Kink in Putting on Handles 


In the shop where I am employ 


sels are made from flat files, as they 


"Titi 


Ferrule 
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sign, made from : [hey sw the t whi M ; ped a l 
purpose inten led. wit } " th firmly by any thod s tl 
at the handl ™ -| rd n ine-st shucl rd 
sp l2@ Of the nh i | V« \ pack ird ( { chuck Dod 
ye by the simple me 1 shown in the whi threaded t t the grinder spind 
sketch, which I am s will be appre nd ground to a wring fit on same 
ciated by patternmakers and millwrights. C is a tool-st spring chuck of tl rdi 
After the le s fort int the t irv ? I irne t t the WOrTK il 
want the gis g is at A ex ground t sliding fit in the ick body 
I slip ove tne ing washer, 1f < } vy ) re t Pp vent th 
gage r tw I f of light gag ni vorking into the inside of the 
ext the ndle is put the usual way ( k \ was very important that the 
the end resting on t vashers Wit v1 de e, the bearing points 
this simple washer I am safe in putting on / f chuck body A wer 
est grade of w lles without g work position on the spindle 
f f splitting M. Pa N f hit Che hand whee nut 
onst é ‘ itor f 
j . ‘ ] s ; 
Attachment for Using Spring Col- is a ste k hardened 
ag ail a ' + in 1 t and 
in g Li1i¢ l i¢ il 
lets for Internal Grinding 
. hreaded t draw in rod 
——— l} vice pI y good and 
Having a number of irdened-ste¢ the s 1 on any 
eces to grind , ty wi simi vork, t ¢ ect ir) 
outside ‘ ishe ; ‘ s] hen G ; ‘ ; ; the 
Ss ( T I! 1 hla ele \ M R \ 
raat oe dasaatace A Small Spli ; 
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Blade 


Washer 


\ KINK IN PUTTING ON HANDLES 


rough usage given them 
make These 


used by the millwrights, ma 


thstand the 


tt 


“— 


er than the regular 


sels are 
inists, and a large number by the pat 
rnmakers on old patterns. It is not un 
mmon to see in a patternmaker's kit 


eral chisels, gouges, efc., of spec a! de 


devised the attachment shown, tor use on 
a No. 2 


grinder 


iniversal 


, 
Brown 
The cevice consists briefly in the adap 
tation of the common spring collet with 
draw in rod to the grinder. X is the 


work as held in the chuck, the periphery 


the gib can be adjusted by the four sma!] 
screws underneat!l 

The steel arbor is turned on one end to 
in the work and is long enough 


rit the hole 


4 ring is then fitted 


to support the tool 


to this shoulder and cut out on top, as at 
B, to just fit the tool. The work is then 
pia gainst this die and the end of the 
tor is made to just fit under the work 


The teeth are made the same distance 
ength of the hole to be cut 


so that only one cuts at a time. The num 








454 


ber of teeth is regulated by the depth of 
spline to be cut. Not over 0.015 inch is 
allowed to each tooth as a cut, and the last 
two teeth are about the same size. 

R. P. Dopps. 





A Toggle Chuck 


The accompanying sketch shows a toggle 
chuck for holding the irregular 
contour of which made it difficult to hold 
externally in the chuck. The 
work was first bored and this chuck was 
made to hold by the internal finished part, 
while machining the outer portion. Thread- 
ed arbor A is of mild steel and was made 
to suit the spindle nose of the lathe. On 
the front end of this arbor is turned a 
taper shank, upon which fits a mild-steel 
arbor B turned to suit the bore of the 
work. In this arbor three slots are ma- 
chined in which are located the toggles C. 
Into the ends of the toggles small pins 
are driven, which engage with the holes 
in the end plates D and E, so that when 
the nut at the end of the taper shank is 
tightened, the whole is clamped firmly to 
gether, preventing the toggles from falling 


work, 


ordinary 
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out, but still leaving them free to oscillate. 
The nurled mild-steel ring F is lecated on 
a shoulder turned on the arbor B and is 
free to turn. Three slots are machined in 
of this ring, engaging very loosely 
tops of the toggles. A pin is 
to prevent the arbor carrying the 


the bore 
with the 
provided 
work from turning round while in opera- 
tion. 

The action of 
The nurled ring is turned until the tops 
of the toggles are below the Cciameter of 
the arbor, so that the work can be pushed 
upon the arbor; the ring is then released, 


, o_ 4 
IS aS Iollows: 


the chuck 


the small springs causing the toggles to 
impinge upon the work, which hold the 
work firmly while being machined. A 
heavy cut only tends to make the toggles 
grip tighter, owing to their position on the 
arbor. The work is quickly and easily 
held and removed, and if the toggles are 
made properly the work is not damaged 
in any way. Several sizes of arbors and 
toggles are used, all made to suit the one 
threaded arbor. The toggles are made so 
that when in position their outer diameter 
is a few thousandths more than the bore 
of the work C. Rep. 
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A Simple Test Indicator 


The accompanying sketch shows a test 
indicator which can be used in the tool 
post of lathe, shaper or planer. It is 
simple in construction and will stand con- 
siderable hard usage. 

This device may not be new, but so far 
original with me, and I 


as 


I know it is 
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pin E and is a nice working fit in A. 
best to make these contact point 
slightly concave, thereby making the 
strument more sensitive. 

To take apart, C must be turned arou: 
until flattened part is opposite E, when 
can easily be pulled out. All workin 
parts should be hardened, 

This tool can be used for truing 
inside or outside work in the lathe, 


1s 
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DEVICE FOR 
find it works very satisfactorily. One can 
easily work to thousandths with it, and it 
could be proportioned for finer work if 
necessary. 

A of 
case-hardened all over. 


machine steel and 
The pivot C is 
needle B. 


can be made 


drilled to receive the tell-tale 
B is a piece of No. 20 drill rod bent to 
clear the tool post and fastened in C with 
a tapered pin D, as shown. C is flattened 


where it comes in contact with the spring 





TRUING CHUCKS AND ECCENTRIC 





Device for Truing Chucks and 
Eccentric Work 


The scrolls in small universal chucks 
frequently get strained in places, and 
when holding pieces that bring these 


strained portions of the scrolls in use do 
not run true, although on larger or smaller 
sizes they may be formed fairly accurate 
For such cases and for chucks that were 








WORK 


worn so that they had become inaccurate 
as universal chucks, the illustration shows 
a device for truing. It was afterward 
given a greater adjustment for use on ec- 
centric work. 

It consists of a ange A which screws 
on the lathe spindle, a disk B, shown in 
Fig. 2, and a flange C on to which the 
chuck screws. All are held together by 
the cap screws D and are adjusted as re- 
quired by the adjusting screws E. The 
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oles for the cap screws D are made large 

the flange C to allow adjustment in all 
rections, as shown at F, Fig. 1, and are 

vered by an eccentric washer G. The 
lisk B is tongued on the inside to slide in 
the groove in the flange A, and on the 
itside it has another tongue at right 
angles to the first to slide in the groove 

the flange C. It is slotted for the cap 
screws, aS it is adjusted on the flange 4 
in one direction only. 

The flange A is tapped to receive the 
ap screws, which are only drawn up 
snugly while the adjustments are being 
made and are then screwed up tight 

There is a hole through the device to 
allow bar stock to be handled as in a hol 
low spindle. 

The print is half size and the fals 
spindle on the flange C projects 234 inches 
beyond the spindle of the lathe 


M. H. Batt 





Finishing Hand Wheels in One 
Chucking 

The illustrations show the method em 
ployed by the R. K. Le Blond Machine 
Tool Company, for finishing its hand 
wheels. These hand wheels have six 
irms and are made with 9,- 10,- II,- and 
12-inch diameters. The 12-inch wheel is 
shown. 

These wheels are bored, hub turned and 


AMERICAN MACHINIST 
the turret [he job is 


give a periphery speed of about 50 feet, 


; 
speedea t 


and the rim is scaled off with a round- 
nose lathe tool Che hole is drilled sim 
iultaneously with this operation, the drill 
being driven independently at a fast speed 
from the countershaft by universal joints 
and bevel gears, as shown in the half 
tone Fig. 5 

Next the rim is formed with the form 

oe aT 


turret tool post 


ughing 




















FIG. 2 FIG. 


In the last operati the hub is formeé 
nd taced with the box tool, as shown 
has a pilot which 
hts the hole in the wheel to insure the 
hub being machined true with the hole. 
[he total time required to finish the 
icking, is I§ 


nutes on a 12-inch wheel [his job is 


wheel, complete, including ch 











FIG. 4 


HE FORMING TOOLS 














FIG. 5. TURNING HAND WHEELS AT ONE CHUCKIN« 


faced, and the rim finished at one setting. 
The wheels are chucked from the inside 
of the rim in a three-jaw universal chuck. 
These jaws are made special, as shown by 
Fig. 1, and are covered to fit the rim and 
insure true chucking 

The first operation consists in making 
the drill center with a flat drill held in 


and one for finishing. In Fig. 2 the tool 
is fed into the wheel This gives the 
exact thickness of the rim and indicates 
a line to which the finishing former is 
fed, as shown in Figs. 3 and 4 

The lathe is then speeded up, the hole 
bored with a single-pointed tool and then 


reamed 


done on a LeBlond 20-inch high-speed 
chucking he with turret tool post and 
turret on shear The quick changes of 
speed obtained with the double friction 
back gears while the lathe is running are 
well adapted to this class of work 

Wa. F. Groenr 


Tests of Steel Showing the Effect 


of Heat Treatment 


\fter g | Lal his 
Steel pag 52, I should lik draw 
the te t der f the AMER 
ICAN Mac me t I tests 
n ste n facture of tor 
( | | t these tests were 
not m ‘ 1 ¢ purpose f pub- 
lication \ in Ss 1 ot 
ever \ ( whict wa b 
ected t nt 

To get consistent results there is no 
doubt that great amount of care Is es- 
sential, both in having furnace that will 
give a desired temperature uniformly, 
and also in having an instrument which 


you can depend on to give you the exact 
temperature of the material 

You will notice No. 1 is not heat 
treated, this being subjected to the test 
in its natural state No. 2 is placed in 
the furnace along with the material, and 
is subjected to the same heat, quenched 








and tempered 
yeratur lhes re 


marks may be applied to Nos. 3 and 4, 


, and 5, and 6 and What is the et 
fect? The tensile strength is altered but 
very little, but the elastic limit has gone 
» 29 pet the elongation has been 

ised 2 per cent., and the reduction of area 
gone up 10 per cent. also. On carefully 
nalyzing all the four tests, you will 
notice the general improvement in_ the 
ductility of the material, combined with 
the raising of the elastic limit, and this 


without interfering with the tensile 


TABLE OF RESULTS 


ao 2s = 

—_ r= = 

Ey | EF | «2 

I -. J ~ => Reduction of Area Nos 
ef | sk | SS Per Cent 

= 22 =< 

17.0 26.5 26 46.6 Not treated 1 
47.1 7.4 28 6.1 Heat treated 2 
47.3 28.5 26 46.6 Not treated ; 
i7 6 37.8 28 55.2 Heat treated 4 
43.4 25.8 29 47 .¢ Not treated. 5 
44.4 32.0 31 56.2 Heat treated. 6 
47.0 25.4 18 27 .6 Not treated 7 
47.4 36.2 28 56.0 Heat treated ~ 


treneth of the material which was within 
the specihcation 


fractures 


In Nos. I, 3, 5 and 7, the 

howed a crystalline structure, which was 
no doubt caused by the hammering re 
ceived in the forge, but 


the remarkable 
heat can only be real 


studving Nos. 2, 4, 


treatment 
6 and 8 


JosepH SANDERSON 


Boring a Long Cylinder in a 


Lathe 


Some time ago a job a little outside of 
the sh¢ p 


teet 


our ordinary line was sent into 


where I work (wo cylinders, 8 


1 inch in length by 18 inches in diameter, 
were to be bored, and faced on the ends 
he shop had no horizontal boring mill 
long enough to take them, so the lathe | 


was running, a heavy 39-inch triple-geared 
job with 
head I 


as the cy l- 


machine, was rigged up for the 


a boring bar with a traveling 


had the bar to get out as well 
inders to bore 


bar 


\s given to me, the was a piece 
of old shafting about 11 feet long and 
large enough to finish to 734 inches, with 


the keyway already planed in it. I turned 
I 


It up, getting the best job that could, 
and after it was finished tested it thor 
oughly; I found it to run true at the 


ends, to run, out 0.0015 inch in the middle 
and to vary in diameter 0.0015 inch 

The head was of cast iron, a good slid 
arranged to hold 
44-inch square tools spaced equally 


ing fit on the bar and 


hive 
around the circumference, as shown at A, 
»XI-inch 


lwo straps, held by 


the 


Fig. 1 


%-inch cap screws, secured tools in 


at the base of each cutter, 
drift 


place; a hole 


through which a_ taper could be 
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driven, provided means of adjustment for 


them The head was kept from turning 
m the bar by a feather key Che feed 
gearing consisted of a lead screw with 


going through a 
shown 


eight threads to the inch, 


cast-iron nut held to the head as 


in the illustration at A, and a star wheel 


with five fingers, which was fastened to 


e lead screw by a taper pin 


A plate of about the right diameter was 





made from an old flange coupling and 
| 
Lad dl 
A l 








bored an easy fit for the dead center 


Seventeen holes were drilled and tapped 


face of thi 


for half-inch studs in the 
plate The studs drove the star wheel 
The plate is shown at B, Fig. 2. Set 


screws were fitted to the hub to hold the 
the bar. With 
between 1/40 
The lead 


from with 


feed 


plate turning 


this arrangement any 
and 17/40 could be secured 
screw was supported at each end by steel 


brackets held to the bar with cap screws 


P| 
wat 


l 
saan 
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through it with about 1/16 feed and at 


speed of about 35 feet per minute; t 


iron was rather hard Che machine, 
ning with the back gears in, stalled 
ones After trying to start several time 


It ran then 


gears 


sheared the 


put in the triple 
til the star wheel pin and 


then sheared two or three others in su 


larger about 3¢ inch 


then 


cession \ pin 


diameter” was secured and the hi 
in the star and lead screw reamed to 
The cut was then taken into the cylind 
he star wheel, whi 


about a foot, when t 


iron, went out of business, 
hub Another was 


steel 


was OT Cast 


breaking at the mat 


trom machine and case-hardened 
Che rig then went all right till nearly 
ie middle of the cylinder, when the plat 


on the dead center began to turn. I put 
one of the 
the plate and let it come against a stick 


and let 


against the 


driving pins on the back 


the other end of the stick con 
lathe shear Che stick snap 


ped; so I investigated and found that tl 
feather key which kept the head fro 
turning on the bar had started to cut 


bac k 


out the 


managed to get the head 


and took key, whi 


and replaced it with one mad 


of brass with a piece of belting fixed 
the end to keep the dust from causing 
trouble I thought more power was be 
ing used than was really needed, so 


took out two of the tools, using three in 
stead of five. This was quite an improv 
Che 
much trouble 

After the 
little 


conside rable 


ment cut was then finished without 


first cut was finished I had 
However, as the 

stock in the bor 

was taken, leaving 


Ther 
10 


very trouble 
Was 
another roughing cut 
about inch to come out 

another cut was taken through with 3 

inch feed, bringing the bore to within four 
or five-thousandths of finished size. The 


last cut was taken with all the pins in the 


1/32 


plate, thus giving close to 7/16 inch feed 














ois 











FIG. 3. THE 


lhe bar was driven by a pair of heavy 


clamps 
After getting the bar and tools ready, 
which was somewhat of a job in itself, 


the cylinder with the bar in it was placed 
on the lathe, resting on two pieces of steel 
stock of the required thickness, and was 
bolted down. Two small screw 
side helped to steady fm 
place on the 

After centering and 
tight, | cut 


1 
securely 


jacks on each 
The 
shown in 

the 


cylinder in lathe is 
Fig. 3 


getting bolts started a 


CYLINDER IN 


THE LATHE 
and using a square-ended solid tool. After 
boring, star centers were put in the ends 
a lathe 

The 
after 


yt the bore and the ends faced in 
large enough to swing the cylinder. 
bore was reasonably accurate, as 
the work was lying on the floor finished, 
1 went through one of the cylinders with 
an imside micrometer and in the length 

exclusive of the counterbores—7 feet 
found the differ 


ence in diameter to amount to 0.005 inch 


10 inches, | maximum 


and the bore to be 0.0025 inch oval. 
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I concluded that in 


this case | 


could 


get much better results from three cutters 


the boring head “than from five, 
when the feed rod was turned, all of th 
the work 


utters were fed into 
ame time, causing a 


the feed gearing 


imber of cutters the strain is considera 


ly reduced 


ng the cutters is to 


very heavy 


With a 


ivel in the same track as do the 


lges of a twist drill 


If one cutter 


a little farther ahead than the 


will push back harder 


head 


hers and cause the 


S . ALSON 





his isn't a windmill 


ling cutter that has 


is to*’make a model, 


five minutes by 


o. 
i 


od that is nice and 


ach end, as 


1 
a 


ts own Che only way 


A Milling-cutter Suggestion 


but a model 


several po 


t 
to really 


and this 


than 
to bind 


r 


yt 


Ye 


the 
n 


»T 


I 


\n important point in set- 
see that t all 
cutting 
18 
others, 
the 


anyone who can 


broom handle or any pi 


i 


round, cut 
piece say 3 inches long and lay off a rec 


shown in 
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FIG I WOODEN MODEL 


, 
tl 

surtace, 

ra 1 flat 

nto ction 


SUGGESTED 


45 


Allowing for Shrinkage when 
Cutting Thread Plugs or 
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+3 
makers pref » form the reads with 
the sides slightly convex, then the lap 
ping 1s practi illy onfined to the bulg ne 
sides of the thre ids lhe laps are 1sually 
made from cast iron, a split threaded ring 
for the pl us d for the gage a threaded 
stem, split with a taper hole in the end 


t to be « xpanded by tapping 
hole 


ring gage are 


which allows 
a taper 
Some 


pin into the 
made solid while 
some prefer to have them split with a hol 


drilled and tapped at right angles to the 


split for adjustment when worn larg 

The methods which | have described 
for cutting the thread longer than the 
lathe 1s geared tor an be ised nk only 
for thread plugs, but also for taps and 
anything that requires to be a good fit 
after hardening 

C. A. Marston 





An Automatic Screw - machine 
Countersinking Tool for the 


Back of Nuts 
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In the making of small nuts on auto 
matic screw machines it is difficult to cut Back Slide Cam (To Cut Of 
off the nut lean, because the tool strikes Frout Slide Cam (To Form and Defect) 
into the thread before the piece is fully re 
> } Iperations M 
severed. Sometimes the bur is removed — 
P . eed Stock to Stoyz 20 6 
by countersinking the back of the nut 1n__ kevolve Turret 22 7 
} J Countersink and Face 20 6 
the drill press This operation costs as Revolve Turret 92 7 
x ‘ he © 4 he no of ha Drill & Inch at 0,005 Inch per Revolution Ad 16 
much as the rest of the making of the ~st sdy -c ~ ; 
nut, and often results in the closing of Ferm and Back Countersink ed 9 
Ree ; Revolve Turret 22 7 
, } ’ re} no >] u l rd Out 15 5 
» thread when the countersinking tool Tap in and Ou 
the we 5 Cut-off Inch at 0.002 Inch per Revolution | 94 30 
becomes dulled, thus causing trouble in 300 | 200 
the assembling room. The use of the tool Spindle Speed 2400 K.P.M. 
4 x \ Driver 00 
shown in Fig. 1 avoids these difficulties, Gears j Driven 48 
and in addition produces a saving in taps Net Product, 400 Pieces per Hoar 
through cutting an additional clearance at FI 2 CAMS AND DATA FOR A SMALL 
the bottom of the hole. This allows more BRASS NU 
Gc 
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FIG. I, A BACK-COUNTERSINKING TOOL FOR NUTS 
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room for the chips, which are alway 
pushed before the tap 
Referring to Fig. 1, 4 is the body 
the tool, slotted for the sliding tool c 
rier B, drilled for the pivot G, 
its shank fitted to the turret holes. T} 
carrier B is made a nice sliding fit in 
slot in A, and drilled to take the bushi 
D, the the pivot G. It 
also drilled and tapped for the set-s 


F. The hole for D must be true with tl 


and wit) 


spring © and 


shank, so that the tool F will be in lin 
with the hole to be countersunk; other 
wise the tool will require filing, thu 
weakening it and causing trouble ea 


time a new one is required A spir 
original positi 
work is done. Part D is a split 
take the tool E. The tool / 


made of drill rod, and is similar to an 
Che 


spring C returns B to its 
after the 
bush to 
ternal tool ‘learan 
at E’ is slightly deeper than the depth 


| he 


arrier 1s snown 


screw-cutting 


required countersink set-screw 
fasten the tool in the ce 
E. Part G 
ing fit in 4, anda 
H, Fig. 2, is the 
to the front tool post by the center bo 
Che 
Che turret is advanced 
the tool E 
It is then held 


It is a dri 
in BL Par 


fast 


is a fulcrum pin 
running ht 
letlector to be 


. 


action of the tool is as follows 


until the point 
is directly pposite the cut 


tool stationary while tl 


front cross slide gradually advances 
while ad 


deflector 7 engages at RB’; thus, 


vancing, it deflects B (swiveling on t! 
pivot G) to the position shown by t 
dotted lines. This causes the tool to 
make a gradual cut. When the piec 
countersunk to the required depth, 


cross slide is backed away and allows 
the spring C to return B to its origina! 
position. The turret is then withdraw: 


There is no time lost by this operation, a 


it is done while the nut chamfer is being 
formed 
this tool successfully 


I hav e used 


Brown & Sharpe automatics making nuts 
No. 8, British Associati 
standard, in brass, and No. 3 in mil 
steel; also for larger work on Herberts 
Pratt & Whitney, and the Simplex m: 
Fig. 3 data f 
making a small hexagon brass nut on 


as small as 


chines shows cams and 


Brown & Sharpe No. 00 automatic, mad 
from % hexagon stock, with a thickness 
of 7/32 
gas and water fittings 

Referring to the 
ator, at pages 739 and 740, Vol. 30, 
1, I should like to point out 
signing for Brown & Sharpe aut 


inch. It is used extensively 


Aut ) Op 
Part 


that in d 


article by 


cams 


matics the speed at which the job is to b 


done is at first determined, and is t 
ruling factor Ihe article to be mad 
was a steel taper pin, and I am afraid | 
would get poor results with the spe 
given (2400 revolutions per minute); it 


His 
sketch is correct for a brass taper pin, but 
ne M. FE. CHASE 


would be “all grind” and “no work.” 


wrong for a steel 


_M— 


England 


hone 


ng tie 


A Surface-grinding Rig 


Tn time 
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ling, 
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f the 


ig shown 
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prece 
taut ve 
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elver Was 

and Ln d 


ised to gril 


ago We 


hard-rubber case 


Was 
carried a 
“1 for 


L was fitted 


ie lathe spindle 


nur 


had a 
ers to make ry 


big 


vlc preces | 


ground to a certain depth 


in Fig. 2 was 


xed to 


a grip. A 
to the lathe 
cloth 


r the chuck by 


f emery 
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he ld agaist the 


1 
»wward the emer 


led 


} 
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require l 


ped sufficient heat 
polished cheeks 
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number 


After as 


1, had to 
bel 
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made 
+} 


i spec d-lathe 


threaded 


collar 
boxwood 
nose \ 
K was 
a brass 
revolved 


threaded 


It 
m ick 


the 
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An Arbitration 


Agreement 


Important 





Another important advance toward 
permanent peace between employers and 
employees has been made in Great Britain, 
as an outgrowth of an incipient strike. 
A small number of members of the Iron 
Ship Builders’ and Boiler Makers’ Union 
went out over some contention which was 
contrary to the spirit at least of the un- 


derstanding between the employers’ and 


employees’ organizations, with the result 
of a threatened lock-out of the entire 
union by the employers The matter, 
however, has been amicably adjusted 
at a conference between the Employers’ 
Federation and the Iron Ship Builders’ 
and Boiler Makers’ Union, who met 
at Edinburgh, August 24 and adopt- 


ed an agreement containing the following 
provisions. 

1. No stoppage of work shall take 
place on any question pending the dis- 
cussion of the question in the following 
manner, viz.: (a) In the yard or place 


where the dispute arises (b) Failing 
settlement then, by the local 
association and the responsible local repre 


of the 


employers’ 


sentatives society in local conter- 


ence. (c) If necessary, by the executive 


board of the federation and the executive 
council of the society. 2. There shall be 
no interference with the working of such 
overtime as may be necessary pending 
an agreement on the subject between the 


federation and the society. 3. Journey 
} 


men shall not be penalized by the society 


in any way for carrying out their engage 


ments with their employers during <heir 
apprenticeship. 4 The society’s repre- 
sentatives and members withdraw from 


the position taken up in the cases reported 
by Messrs. Sir W. G. Armstrong, Whit 
worth & Co., Limited, Walker-on-Tyne; 
Messrs. Russell & Co., Port Glasgow; 
Messrs. W. Gray & Co., Limited, West 
Hartlepool; and Messrs. W. Hamilton & 
Co., Limited, Port Confer 
ences between the federation and the so- 
shall be held forthwith 


arrive at a permanent 


Glasgow. 5 


ciety in order to 


agreement for in- 
suring that no extreme measures shall be 
without first 
having full discussion of the question at 
\ll men at present on strike shall 
resume work on Monday morning next, 


resorted to on either side 


issue. 0 


26th inst 7 Che whole of the repre- 


sentatives of the society attending the 
conference whose signatures are appended, 
having accepted the foregoing, and hav- 
ing undertaken to recommend and do their 
utmost to secure confirmation by the so- 


ciety, the federation agrees to withdraw 
the notices which are at present posted. 
In the past there has been a closely 
progress in 
Britain and this 
country, we being, at all stages, behind the 


Most 


drawn parallel between the 


these matters in Great 


older country iders will remem- 
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ber when Americans looked upon the 
istence of unions as almost peculiar 
Great Britain and many believed it imp 
sible for them to thrive here. The stor 
of strikes and lock-outs which 
us from across the water were hardly 

derstandable, although they soon becar 
so, the situation becoming quite as ac 
Later came the employe 


came 


here as there. 
organizations, occupied at the start chi 
ly in fighting strikes, but later in neg 
with the unions and 
comprehensive 


tiating eventua 
drawing up 
with them, of which the basic idea is th 


pending settlements by the organizatio 


agreeme! 


neither strikes nor lock-outs shall tal 
place. 

The last condition of affairs has 
ready arrived here, although it is 
doubt, more thoroughly established 


Great Britain than among ourselves. T! 
thorough good sense of these agreement 
doubt . 
they have done much to secure indust: 
It is certainly to be hoped that 
experience of t 
two countries may continue and that 


is manifest and there is no 


peace. 
parallel between the 


also may put into operation forces \ 


will result in general peace. 





What Is To Be Done about 
Railroad Wrecks >? 


lo the sickening 


record of the past 


year there comes the addition of the story 


head-on collision on the Concor 
division of the Boston & Maine Railro 


by which 27 


of a 


many more injured. As usual the tek 
graphic reports announce that “no o: 
was to blame.” 

How much longer will the Ameri 


people sit supinely by while these dis 
asters go on, closing the record in « 

case with a farcical verdict by a corone: 
jury? 
of this country shows that they will 
nothing in this matter until forced to 
something. Has the public forgotten tl 
the adoption of automatic couplers can 
about through compulsion and that, so f 
as the freight service is concerned, t 
same is true of air brakes? In the ado; 
tion of the block system, the railroa 
have been allowed to adopt their oy 
pace and this that of a snail 


has been 


] 


i 


were killed outright and as 


‘he entire history of the railroads 


Moreover it is known to everybody that 


many of the block-signal systems are f 
show only, the danger 31g1 
doing nothing more than inform the e: 
gineer that a train occupies the blo 
ahead. Most roads on which the bloc 
still send out 
flagman to protect the rear of the tra 
when for any reason it is stopped, show 
ing at once that the block signal is not 
ing but a notification to the engin 
which he is expected to disregard so f 


purposes 


signal system is in use 


as the stopping of his train is concern 
This thing will never be stopped ur 








Ste 
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tent 


body. the mast 
of accidents. 


\ lave by ac 


mp 


1 inquiry into the causes 


s idle to expect coroner's juries to 

over the causes of accidents or to 

e the responsibility where it belongs 
We must have a competent body, simi 


to the British Board of Trade, with 


rp of experts and the p 

pel witnesses 

facts Not until then will the 
Is have any reason to 
vy of slaughtering passengers, 
loyees, from 
not until 
progress 

been a period 


he past ten years hav 


f phenomenal prosperity to the railroads 


this country. Their profits and divi 


ds have increased enormously, and a 


portion of these in 


mparatively srvall | 
ised profits spent on safety appliances 
talled for us¢« 
ve made fravel on American roads safe. 
The fact is that 


have 


and not for show would 
during this very period 
been getting 
dangerous, the 


about 


roads more and 


percentage of hazard 


ng now double what it was ten 


rs ago, while the number of appallinz 
idents which have occurred during the 


year indicate that the curve of ha 


he American people are long suffering 


very patient, but the history of th 


Tew \ irs las ft 1gnt sor people 
t 1 } nd ¢ +h atienc and 
ere Ss 1 end fT it patience, ane 
tin fi the id companies ‘o 
‘ a a No legislation 
< dt 1 Id f t } t pop 
fr 
1 
p ) d \ lr ls lady 
ry opport d, having failed 
\ 1 t t ub to 
nd 
‘ 


Standard Bases for Motors to 
Drive Machine Tools 





, 
, , fla {ne 
{ ul 
; cyt , . tT 
j if ¢ ill | 
| 5 1 1 5 ld 
1s ee t with t \ 
7 \t < } ~ ¢ ) ) Ss ( 2 
the motors t d Oo! n ex 
1 base of ie, this exten 
the largest b but tl S 
. dif t w the s 
ted he d bove t acl a 
kets which bolt to pads on tl f né 
} 
machine 
Vith the present discrepancy of sizes, 


pads must be s 


racket 


+ 


to 
base, 


the motor with 


sorts of devices 


as to support 


the 


e 


" 


( 
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matter for the mot 
ge togethe d ] 1 1 
wit limits close ¢ g il 
builde f machine t s t e 
ind make his b kets 
nak of motor that t 
ect 
Th S was do S 
it generators ( t 
tion to steam eng 9 
d resulted in a 1 <ed o f 


gine bul 


Association of Machin« Builders ap 


pointed a committee to bring about the 
standardization of motor bases, but not] 
ng seems to have con of it Che matt 
s one of the most annoying and expensive 
features connected with the direct 1 to 
drive of machine tools and s done much 


that drive into disf 


builders 


turers would do much to further the 
wwn interests by getting c i 





Does Chemical Analysis Tell the 
Whole Story ? 


exp \A 
rm that has been dep ‘ chem 
sis I ae ‘ ty 
t teel seems 
ng else is ( f 
| 
ul 
1 T CG ) — 
- 
‘ 
\ I 
] 
‘ ] 
D 
l 
t worl 
] | 
ad I wed 
1A | 
, 
, 
, 
tor ] tt ; 
W t ] 
< ( > 
’ Tr 
= ‘ ld t ; 
% 7 
S c 7 f cteel 
ted And if t 1 . 
, 
manufacturer of t yg ‘ 
naket Or is there an element 
lition not shown by chemistry, that wil! 
ffect the steel to the ext d. and if 


extet that 
been appointe 
been nad I i! 
the J imestow! xp 
where als the G 
Survey has estal 
— thas e « 
‘ | a ut i ? 
will be exhibit 
be q it ( Pp n 
the outcome will b 
' 

tor king tow 
l great i ( 

& ! 
ticul be 
the secre 


ance 


remittances 


Personal 


Peat 


1 
rk 


Association 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 


Make It 


Possible To Do Better Work at a Reduced Cost 





He 


A Turret Lathe 


The illusti ition shows lath designed 
to do a variety of simple operations in the 
prod n of small parts in steel 1 or 
bras 

This lathe swings It inches and is fur 
nished wit 3-, 3 r 4-ft. bed Che 
I id 1s ist solid on the bee 

| spindk spring Ile inch 

pacity, ope ted by e\ By rem 
ing the cap on end of the spindle, any 
rer door seroll chuck to8 diametet 

tted for machi g y piece 
like stings, et W he desired wi 
f be supphed f ing rods 

















Phis lat is equipped with a doubl 
cut-off slide which holds straight-shank 
and circular forming tools 

Che turret slide is operated by level 
and four- or six-hole turrets cre furnished 


1 


made by fF. | 


lhis 


Company, 


Wi 


Greenteld, Massacl 


Is & Sor 


setts 


1 
athe 1s 


Combination Machinist's and Pipe- 
hitter's Vise 


\t page 357, Vol. 29 (19060), Part IT, 


/ 


W illustrated a swiveling vis which 
automatically locks when = th jaws a 

tightened; and at page 508, Vol 30 
Part 1, a pipe vise on this principle; w 


istrate a vise which ec 
and al 


handicapping eit 


now 14 


functions of machitist’s 


ters vise, without 


the least; the pipe attachment may be ré 


moved in a jiffy, leaving a regular ma 


with its throat free from the 


p pe 


chinist’s vise 


modification of jaws: and on the 


other hand, there is no space limitation 
to the capacity of the pipe which may be 
held Che location of the pipe jaws, as 
in the pipe vise previously described, is 


ATEST 


it the rear of the draw-bar: Fig. 1 show 
the asting carrving the tool steel jaws, 
whi slips on the drawbar:; one end of 
the hain is inserted in the slotted lue 
below the draw-bar and held by the sma!! 


pin: the chain is thrown around the pip 








te 











« 
( COMBINATION VISE WITH PIPI \T 
rACHMENTS REMOVED 
4 1 + ] 
dl 9 e lug on top of th glove 
] ] + 
sting ind a alt t t t ma 
“ CW tig ens t Pp nad sO ] cks th 
se against rotatio bout a vertical axis 
| \ Is show mplete, with a po 
f pipe in the jaw, in Fig 2. When not 


1 ( } tta ment mav be left on if 
desired, or removed by simply taking out 
t pi [he use of the chain makes un 
ecessar vy setting of the jaws for 

v1\ size Of pipe ilso it S a SaTfeguat! | 
gainst ishing the pipe, as it may b 
made of such tensile strength as to break 
long he ‘ ng th danger point 

















FIG 2 COMBINATION VISE COMPLETE 


like the others referred to, is 


mac by thre 


Vise, 


Pittsburg Automatic 


ind Tool Company, Pittsburg, Pa 





Combination Drill Chuck 
Straight and Taper Shank 
Drills 


for 


The drill chuck here ill 
to hold 


and 


ustrated is made 
shanks, 


standard 


either straight or taper 


will grip tools of all taper 


shanks from No. 1 to No. 4 without chang 


ing guaranteed not to slip 


jaws; it is 


INFORMATION 


though the tang be not used, and as 


jaws bear evenly upon the shank, straig 
the drill, irrespective ot 


the 


or taper, of 


size, within the limits of capaciiy 


the chuck, it will not mar the shank; 
it dispenses with the need of a wedg 
releasing taper shank tools. The 
the chuck body 
(in one piece,) hood, adjusting or tight 

jaws The N 
jo chuck will 


shank dr 
: — 


eighth inch to one-half incl 


‘ rt. 
pal 


comprise the and sha 
ing nut, and the gripping 
grip straight 


from one 


gl 
clusive, and taper shank drills of N 
standard taper The No. 41 chuck 
grip straight shank drills from ons 


eighth inches inclus 
grip taper shanks Nos. I, 2, 3 


j With each there are 


inch to one and one 
and w 
sets of } 


This devi 


two 


one straight and one taper 


I 

















COMBINATION DRILI CHUCh 


_ , 
Collet Comp 


made by the Adjustable 
of Cleveland, O 





A Safety Tap Wrench and 
Tapping Chuck 


Che illustrations Figs. 1 and 2 show 


safety tap wrench and tapping 
which have recently been patented 
David Kihlgen, of Springfield, Ma 
Figs: 3 and 4 show the construct 
the tool 

The tap holder A engages with t 


square holes in a series of friction was 


ers which rotate with it. Interposed | 


tween these washers are other wash 


: : 
having lugs, shown in Figs I and 


} 1 


which with grooves in the 


of the chuck and wrench \ 


engare 
spring ab 


on the washers and in conjunction wi 


an adjusting nut sets up frictional resis 


ance which can be regulated to ge 
sufficient resistance to tap a given s 
hole, but which will allow the disks 


slip before a breaking strain is put up 
the When 


of tap to another the friction is increas 


tap changing from one si 


or decreased to suit the size of tap bet 
used 


In practice extending over a period 


2¢ 


gu 
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nearly a year it has been found that thi 
tap holder prevents the breaking of taps 
through torsional strain. It increases the 
amount of work turned out The con 


stant yielding at a given strain educates 


green hand to the force necessary 


FIi¢ SAF « ) TAPPING CHUCK 


FIG 4 SAFETY TAP WRENCH 


The net gain to the Government 


$13,000,000 in the taxes collected on dis 
lled spirits in the last fiscal year shows 


ww misleading was the argument used 


ist the law to allow the free use 


gail 


ilcohol in the arts, which was in effect 


ix months of the year 


During 





lit 
are very complicated, s 
26 inches long with the entire 
While I was on the road | was als 


die straight on all sides 
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Hardening Drop-hammer Dies 





By JAMES STEELE 


It has now been twenty years sinc 


hardened my first die and | have sinc 


that time worked in 15 different State 


rr the die hardener wh never lost any 
ies. They always say that the man wh 
does not lose any dies does not hard 
ny But nevertheless | was determined 
find a way that dies could be harden¢ 
th perfect safety and I want to reter t 
e record of T ‘ x 
rk. During that time | rdened 218 
drop-hammer dies without the loss of on 
dic These dies were all subject to inspec 
m by the foremet f the cksmitl 
nd die depar t , 
LI ‘ " 
4 \ 
‘ 








they are just as compli ited and as i 

» hand! 1 ro : 
andl iS any drop-torge die in of 

ary use While some iT plain, others 


) 


looking for a way that I could keep my 


s I finall 


Thi 


my travels | was always looking 








f them being 


race hard 


| work 

bulge on 

to get it 
\ 





mnhy 


and summer 


hardened 


ss | will 


like my 


statement of that 


In yrder 








S64 
$ 

t ve 7 Tull nent 

I x pe ! I | \ 

ne 

{ ( f ( ot a 

solut ( there 

I I Na \ if evenly 

t I weighing 16 


ne t ( g t the same 

t \ prop dening heat 
| 1 pr ( rd 
‘ but f f being tol t I did 
t am the | t I will s that 11 yu 
have steel that ns in carbon from 60 to 
75 points, heat to a dull cherry red; but if 
vou have el that runs from 75 to go 


points, then heat to a little more than 


lies about 2% 


TEMPERATURE OF COOLING WATER 

After you have the fire so you can heat 
the dies as described, the next step to get 
right on is the temperature of the water 
to be used in the cooling. There are many 
ways of doing this and much depends on 
the amount of the pressure of both the 
water and steam as to where the steam 
should be applied. Should the im pres 
sure exceed the water pressure, place the 
steam ahead of the water valves on the 


hardening tank. This will give complete 


control of the temperature of the water 
and in fact be better than having it go 
directly to the supply tank The next 
move 1s to have the water 1 ( ling 
tank so it is absolutely under control or 
so you can have your die in inch or 2 
ncl f ter inst as the ; f the 
ad W fer This nl pli } ] 
It e! nt wavs vest tank 
. —" 
that I 1 I I \ ] | 
1 \ pip cthy | t 1 of 
+} = | { 
al ' = 
‘ ] ' W“ ] 
+} ’ ral ; ¢ 7 
¢ \\ | 
pipe \\ ‘ ( ve ] 
Cc ‘ T t 1 d 
al é \ e€ pip 5 col 
+ ; } , | 
H | > | ; \"\ \TI 
\\ ) 
c Ve ] ’ Tryitye W ] ti ) ) 
ply 3 
p ‘ ‘ tr pipe 
enter , , sid 
r ; vc] 
cents | t Dp ft 
nder within 6 inches of e th 
f ¢ { will when ' ne 
In some « it wil quire more than 
< ( l I water on 1 di tl S I 
course depending the outline of the 
Tact tf the die Chere are other things 


to consider, even before the die is heated 


Should the die have a hole for a plug or 
1 


pin, these holes should be closed with iron 


AMERICAN MACHINIST 


pins turned to fit t hole, allowing al 
vays for rinkage which should be not 
ess than 1/64 inch whe the hole is large 

ing §s to | e the so they cannot 
lr p out Rive ng best whe poss ble 
[hen thread one end of t plug and put 

nut on and tighté e same as bolt. 
I know me will say se fire clay or 
putty. Fire clay is not safe; putty is cal 
cium carbonate d when work is heated 


with putty in the holes the calcium car 
bonate becomes just like any lime, ready 


1 1 1 


to heat the moment water Strikes if, con- 


HARDENING THE Dit 

After it is heated ready to harden, take, 
say, the 16-pound die from the fire, and 
place in from one to two inches of water 
face up. Let it stay until the back gets 
moderately black or cooled just enough so 
that when the die is turned that the back 
can be cooled as quickly as the face. Be- 
fore turning it on the face over the 
stream of water to harden, take a piece 
of coarse cloth, wrapped firmly on a 
handle so as to make a swab. Have this 
in water at all times. Take the swab or 
wipe-stick from the water, wipe the face 
and high points of the die so as to drive 
any excessive heat from them, being sure 


not to use it so freely as to prevent 


hardening. Then place the die over the 
stream face down, cool the back slowly by 
letting th water on al! d off the back, tl us 
lowing the he be driven out tl 
back ther than tl Tace 1r sides 
[he depth the face of the die sh I 
be in t water depends on the tline of 
the work fac but not mo than %4 
7 ] + ] ‘ 
i ( > i \ 
: : 
I 12 Wh I tne ai ecomes 
acl sides, shut off the water d 
, 
i place tine ti \\ if 
pl 1 in tl er f wn al 
\ I ver th npres 
1 pr ing I 1 aeep T he 
le fr l t 
, 
t n m 
| | 
P 1 hen 
' 
| I 
rity y 
p ' ve a) cing 
\ e wi t 
1g { | renhei 
' ‘ ; , 
] é p SIOW!LY 
lhe | | rdening of tl 
250-p d « t t from the fire, keep 
ing the face up, pla he water within 
3 1! es I lace Leave there 
, “a ° 
! k k gets moderately 
ck [ake from the water, wipe the 


high places with the wet swab and turn 
the die over the stream of water to 
harden, being sure the temperature of the 


water is not below 80 degrees Fahrenheit 


If there is more than one impression use 
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more than one steam of water so that tl 
water will strike all parts of the di 
The die should n 


sit in more than 3% inch of water whe 


are to be hardened 


hardening unless the impressions g 


deeper than this. Even if they d 

are on the inside and center of th 

the force of the water will be sufficient 
to harden that part. The idea is not t 

have the die in deep water while harde1 

ing, and by cooling the back slowly while 
hardening the face, the die can be held 
straight and hardened without any danger 
of losing it. 

After the die has become black on tl 
sides and ends, then stop cooling the back 
turn off a part of the water and let th: 
die sit over the gently flowing stream 
until cool. This rule applies to all dies 
of 100 pounds or over, while the smallet 
dies can be placed to one side, away from 
the stream in 1 inch of water to finish 
Be careful not to take the dies 
of any size out of the water before they 


cooling. 
are thoroughly cool. A die weighing 250 
pounds should not be cooled in less thai 
1'%4 hours. 
Coot THE Diz THOROUGHLY 
In examining the die for heat, the | 

or shank of the die should be entirely dry 
Place the palm of the hand, or better still 
the arm, on the die, to feel for the hea 
and as long as there is any heat that « 
be felt with the arm, do not remove the 
die; let it stay in the water until the heat 
is entirely out. This is the most dang 
us point and if well guarded it can 
passed without the loss of one; even sl 
there be a flaw in the die, it will stand the 
hardening 


‘ aii Phe tes . fre chould 
mportance¢ he tempering hre shouid 

ot be more than 215 degrees Centigrad 
before stated. When the die is in pla 


be drawn and where there is no w 


f telling just what the heat is, the s 
way ts to cover the fac f the die w 
cold piece of ron. This will prevent tl 
heat striking tle corners until the bo 
gins to warm. ‘After the water is driv 
1 ely from the face by the heat nd 


the iron on the face of the 
iron can be removed and the die allows 
to come to the desired temper 
the die should be allowed to cool in tl 
pen air 


Business Items 


The Jacobs Manufacturing Company, of 
Hartford, Conn., makers of the Jacobs in 
proved drill chuck, are. installing more_ ma 
chinery and making additional tools and fix 


tures, which wi enable them to largely ir 
crease their output 

A. P. Witteman & Co., 12: 1225 Spring 
street, Philadephia Penn., é ) ay 





pointed general sales agents for the Cheste1 
Steel Castings Company, make of open 
hearth and converted castings They will 
have a ferece of traveling men covering a 
large territory, enabling their men to call on 
customers within short notice, to examine 
patterns, name prices, et< 
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Trade Catalogs 


1907 


Scully Steel and Iron Company, Chicag 
September and October stock list I} 


strated 


rhe Brass and Copper Company 


Ansonia 


9 John street, New York Catalog descril 
ng Tobin bronze Illustrated, 34 pages, 4x7 

hes, paper 

American Air Compressor Works, 26 Cort 
ndt street, New York Bulletin No 18 
lescriptive of box bed-plate compressors and 
icuum pumps Illustrated 

Ingersoll-Rand Company, 11 Broadway 
New York Leaflet, Form 53A,_ entitled 
Economical Machinery for the Coal Mine 
ustrated, 24 pages, 34x5 inches, pape! 


N I Walker, 53 State street, Boston, 


Mass Catalog M, describing Crane's Puller, 
rv removing gears, pulleys, cams, etc., from 
he shaft. Illustrated, 16 pages, 3x6 inches, 
paper 

Standard Gauge Steel Company, Beaver 
Falls, Penn. Catalog and price list of finished 


iachine keys, gibs and keys, finished machine 
shaft 
Illustrated, 


compression 
ete 
paper 
H. 
street, 


ack, couplings, 


110 


screws 


worms, pages, 4x6, 


nches, 
Charles 
Clinton 


sesly & + 15-21 South 
Chicago, Ill 1908 


describing grinders, 


general 


atalog, drills, reamers, 


taps, chucks, wrenches, grease cups, polish 
ng and plating supplies, Helmit. oil, tools 
r metal workers, ete The book which is 
6x9 inches, bound in cloth and has 336 
pages, with an index containing the tech 
nical as well as the common names of the 
rticles shown, will be sent free to anyone 


nterested. 


Sprague Electric 


West 
No 


Company, 527 
New York 


rhirty-fourth street, 


Bulletin 





10S, on electric dynamometers for testing 

gasolene engines. Illustrated, 8 pages, 8x10: 
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Special 1 es designed and built du 
i pa ( experimental work 

Mantle, Park a nd 120th St New York 

We make punches and dies igs and special 
teols: do light manufacturing and exper! 


Address 


send for estimates 
Butler, Norristown, Pa 
machinery and duplicate 
rder tools, jigs and 


mental we 
Lowndes & 
machine 


Specia ; 
exper! 


parts bul.t to 








40 


work: complete modern 
Mfg. Co., Amsterdam 


Multiple drill for drilling 


mental 
Mact ‘ordy 
Wanted 


equipment 
Y 


flanged 


fittings and flanges; 10-ton traveling crane, 
$2 ft. span; tapping machine for pipe fittings 
and flanges. Materne Mfg. Co., St. Louis, Mo 


Wanted—Company to manufacture” and 
market on. royalty, new ball bearing drill chuck. 
no wrenches of any kind required: nearly all 
parts made automatically Box 420, AM. M 
estimate wanted on a 
%” and 1” sizes, in 
sent on request Ad 
Philadelphia 
to heavy: sat 


Manufacturers 
patent lock-nut, 
100,000: specifications 
dress W M. Howard, 


Gray iron medium 


lots ol 


sourse 


castings, 


isfaction guaranteed; attractive prices: iron 
mixed by chemical analysis Write us, Tur 
ners Falls Machine Co., Turners Falls, Mass 

10SS (Questions answered-——every day ma 
chine shop stickers—all for $1.50 (Jues 
tions and Answers from the AMERICAN Ma 
CHINIST.” Hill Publishing Co., 505 Pearl St 
New York 


A large English firm of machine-tool iim 


porters, having showrooms and_= offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds Apply Box 189, AMER. Macu 

Machinery built to order and by contract 
special parts made; gear cutting, automobile 
and pattern work, punch press and = screw 
machine work, tools, dies, et slair Too! 
and Machine Works, West and Morris Sts., 
New York City 

Northern New York Company wants good 
patented machine or useful article to manu 


facture; machine shop, wood shop, iron and 


wass foundry waiter powell will sell in 
terest in plant to proper party Box 456 
AMERICAN MACHINIST 

lDraftsmen engineers learn automobile 


drafting and designing. including the latest 
European and American) practice the only 
field not overcrowded; instruction in = class 
room and by correspondence The New York 
School of Automobile Engineers 146 West 
Hith Street 

Wanted—High-grade machine work, espe 
cially for screw machines and turret lathes 
We can refer to a very well Known line of 
high-grade tools now on the market to de 
monstrate that we are able to do the highest 
grade of interchangeable work Box 386 
AMERICAN MACHINIST 

Wanted—trinding men looking for more 
pay “Precision Grinding DI Darbyshire 
($2.00 postpaid) is worth more than that 
every week Hill Publishing Company, 505 
Pearl St.. New York 


Arrange with us to do your manufactur 
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chines and punch parts, tools, jigs, et« we 
design and build special and experimental 


narine fase 
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P. Engine, 80 HL. P. Boiler and Dynamo for 
complete lighting Floor space 13,000 sq. ft., 
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Yonkers, N. \ 
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introduced into leading mill no money will 
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into plant and machinery taken at a conser 
vation figure; probable manufacturer must be 
a gentleman and reference and experience ex 
changed; location Massachusetts or New 


Hampshire. Address Box 339, Amer. Macnu 
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advertiser, nothing 


present 


else 
CONNECTICUT 


A toolmaker would like position as assist 


ant to toolroom foreman; 15 years’ experi 
ence in nearly as many different shops: thor 
ough, practical, temperate. Box 433, Am. M 


ILLINOIS 
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2, AM. MACH 
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and with an 
machinery 


Practical 
with good 


manager 
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turing problems 
perience on special 


444, AMERICAN MACHINIST 
INDIANA 
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foreman on light and heavy machinery cast 


AMERICAN MACHINIST 


parties wishing 
who will look 
Address Box 


hear from 
and reliable man 
employer's interests 
AN MACHINIST 


ings wishes’ to 

practical 

after his 

371, AMER 
MARYLAND 

draftsman desires 

AMER. MAcH 


mechanical 
Box 392, 


bixperienced 
position at once 
MASSACHUSETTS 


wants situation. Ad 
MACHINIST. 


draftsman 
$47. AMERICAN 
superintendent of a_ factory 
medium or light machinery 
Address Box 421, AMERICAN MACHINIST. 
Machine shop foreman with record at re 
ducing costs and increasing output: can be at 


Mechanical 
Address Box 

Position as 
manufacturing 


liberty Oet. 1 Box 438, AMER. MACHINIS1 
Position wanted by expert instrument 
maker: age 27; electrical or scientific instru 
ments, or experimenta! work Box 4589, 
AMERICAN MACHINIS1 
Practical mechanical engineer and works 


in charge ot 


past ten 
change Box 


works desires to 
MACHINIST 


manager, for years 
machine 


$51, AMERICAN 





Position as designer of jigs and fixtures 
Address Box 448, AMERICAN MACHINIS1 

rhoroughly experienced in the manufac 
turing business and can fill any office posi 
tions, such as general manager, office or sales 
manager, treasurer or secretary; am at pres 
ent employed and can furnish the best of 
references reasons for desiring to make 


known on application. Address 


MACHINIST 


made 
AMERICAN 





NEW PERSEY 


Young man, technical graduate, % years 
foundry, machine and pattern shop, and fT 
year drafting room experience, desires a pos 
tion as draftsman: New York or vicinity 


Box 441. AMERICAN MACHINIS' 


NEW YORK 
aftsman wishes position. Box 


Mechanical 4 
A MACHINIST 


fo, AMERICAN 
Draftsman wants position in 
New York City automatic machine 
Box 434, AMERICAN MACHINIST 
Mechanical designer, 
draftsman and 
Box 450 


Brooklyn ot 
design 


several 
designer 


AMERICAN 


years exp. 
open for en 
MACHINIST 


ence as 


ragement 





Factory engineer accustomed to machine: 
installation and maintenance, piping. mil! 
wright work, et« desires chant Box 445 
AMERICAN MACHINIST 

Mechanical draftsman and designer: co 
lege graduate with 6 vears’ experience on 
general work and special machinery wants 
position: salary & per week: A-1 reference 
Address Box 406, AMERICAN MACHINIS1 

Leading draftsman, with °% years’ shop ex 
perience and 11 years as draftsman and de 


dredges and power 
recommenda 
MACHINIST 


steam-shovels, 
plants, wants position; the best 
ticns if wanted tox 452, AMER 
graduate M E.. 


siznetl on 


Designer wishes to 


change years’ shop experience, 10° years 
in office on special machinery, tools, fixtures, 
fine machinery and experimental work: prac 
tical, inventive man: any location Box 
40S, AMERICAN MACHINIST 

Position as superintendent on light, inter 
changeable work: up to date on the latest 
shop methods and system of cost keeping; 
good manager of help: 21 years’ experience 
as superintendent: practical mechanic; open 
for engagement October first: A-1 references 


furnished Box 437, AMERICAN MACHINIST 


Experienced automobile and marine motor 
designer, in responsible position with prom 
inent company, wants leading connection with 
progressive concern; S years’ successful work 
in commercial and pleasure cars, air and 
water cooled, 2 and 4 cyele motors, in this 
ecuntry and abroad: first-class executive abil 
ity, experience in handling men, competent to 
build up business for parties starting these 





lines: highest references; appointment at New 
York during auto. shows tox 440, Am. M 
OHTO 


Superintendent in bolt works, familiar with 
manufacturing same from A to Z: upsetting, 
pressing. trimming, threading. etc.: have au 


tomatic machines of own design reducing 
prices 50 to SO per cent; satisfactory rea 
sons for desiring change Box 435, Am. M 


and engineer of 12 years’ 
successful experience desires change: experi 
enced in mechanical and structural engineer 
ing: of inventive and executive ability: tech 
nical education: best of references: complete 
details with interview or correspondence. 


Chief draftsman 


Box 418. AMERICAN MACHINIST 
RHODE ISLAND 
Situation wanted by a man who has been 


present connected with large man 
in charge of construc 


and 


and is at 
ufacturing concerns, 


tion, correspondence, purchasing agent, 
general office man: correspondence solicited 
Box 429. AMERICAN MACHINIST 
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Help Wanted 


present 


Classification indicates address 
advertiser, nothing else. 

CANADA 

foremen for brass-finish 
ing departments where switches, switch 
boards, controllers and similar classes o! 
work are made. Apply, giving experience and 
wages, to Canadian General Electric Co., Ltd 
Petersboro, Ont., Canada 


Wanted — Several 


COLORADO 
thorough machinist and bras-~ 
manufacturing concern in Co 

have had experience in the man 
ufacture of valves: must be sober, indus 
trious, some business ability and give ret 
erence; good pay and permanent position t 
right man. Address “NX. Y. Z..° AM. MACH 
CONNECTICUT 
all-around 


Wanted—A 
finisher for a 
orado: must 


Wanted—First-class machinist 














for new and general repair work rhe New 
Machine Co., Danbury, Conn 
ILLINOIS 
Wanted—An American with technical ed 


ucation and about ten years’ experience | 
first-class automatic machine design; non: 
but the best need app!y position is pe 


no applications will be considered 
is given in full, with ret 
expec ted: correspon 
will be returned if dk 
MACHINIST 


manent: 
unless experience is 
erences, age and salary 
confidential, and 
446. AMERICAN 


KENTUCKY 


ence 
sired tox 


manager for machin 
of S 100,000 


Wanted — Business 
shop, representing an investment 
in a city of 175.000 inhabitants, located in 
i S1LO.000 


Ohio: desire man who can invest 
Address, with references, “Manager,” Box 442 
AMERICAN MACHINIST 
MASSACHUSETTS 
Wanted—(Operators on Gleason gear pla: 


Norfolk Downs. Mas 
draftsman with larg: 
position it 
education 


ers toston Gear Wks 


mechanical 
permanent 


First-class 
experience wanted for 


New England: apply stating age. 
experience and salary expected to Box 411 
AMERICAN MACHINIST 
MICHIGAN 
Owing to increasing business we are con 


machinists bot 
first-class 


need of first-class 


stantly in 
work and 


for floor 


too's, also 


molders. For further particulars address Wn 
EE. Hill & Co.. Kalamazoo, Michigan 
MISSOURI 

Wanted—A toolmaker, competent to mak: 
jigs. boring bars, cutters, ete.. but no dir 
work, on gas engines: must have had pre 
vious experience in same, or steam enxuin 
line. Witte Iron Works Co., Kansas City, M:« 


NEW JERSEY 


Wanted—-Agents for portable 
tary and centrifugal pumps successfully 
in the East for nearly two years: libera 
commissions La Vergne ump and Machin 
Co.. Newark, N. J 

We have increased our plant 
floor and vise hands for day work 
hands for night work. Good pay and stead) 
work for good men Address or apply at 
Piainfield, N. J 


gasolene 1 


use 
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desit 
and lath: 


ond Machine Tool Co., 
NEW YORK 
Wanted—-First-class detail draftsman fo 


work in New York City Box 431, AM. Macu 

Automatic screw machine operators wanted 
for Brown & Sharpe and National Acme ma 
chines: state experience and wages desired 
Address Central New York, AMER. MACHINIS1 
assist purchasing agent in 
factory, checking invoices 
Advise fully past ex 
Motor Company 


Young man to 
large automobile 
compiling records, ete. 
perience. Maxwell-Briscoe 
Tarrytown, New York. 

Wanted—First-class 
in machine and _ tool 
sistant foreman in manufacturing 
ment: give references and salary 
Box 422, AMERICAN MACHINIST. 

Wanted foreman, 


mechanic, experienced 
construction, for as 
establish 
expected 
who 


Department one 


can handle men and work in the rapid pro 
duction of light interchangeable parts -fo! 
the production of small machines. Address 
“Foreman,” Box 974, Buffalo, N. 

OHIO 


Wanted—l raftsman, experienced on heavy 
machine tools, particularly boring mills above 
six feet: give experiences and salary wanted 
Box 384, AMERICAN MACHINIST. 

Foreman for hammer shop: equipment, 11 
Bradley upright strap hammers, oil furnaces 
product, small too! blanks: location, Ohio 
applicant must be thoroughly experienced and 
competent to handle workmen; state age. 


wages and experience. Address Box 415. 
AMERICAN MACHINIST. 

Wanted—First-class foundry  superinten 
dent for machine molding grey iron foundry 


of 50 tons capacity: the foundry is equipped 
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jigs, fixtures and special tools: 
perience and salary 
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on erecting 
construction ; 

Apply The 
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Abrasive Materials 


Abrasive Material Co. am } ng 
American PHmery Whee 


Bars, Boring —Continued. 


Underwood & Co., H. B., Phila- 
” delphia, Pa. 


Providence, R. 
Bridge ort Safety ‘ Bmery Whee! Bearings, Ball and Roller 
 Gridespert Conn. Boston Gear Works, Norfolk 
eR. Co., Niagara Falls, Downs, Mass. 
N. Y. Hyatt Roller Bearing Co., Har- 
Cortland Cor. Wheel Co., Cort- rison, J. 
land, » 2 Standard Roller Bearing Co., 


Norton’ Co., Worcester, Mass. Philadelphia, Pa 


Pike Mfg. Co., Pike, N. H. 
a = | imery Wheel Co., Spring- Belt Dressing 
eld, O. 7 . 
Vitrified Wheel Co., Westfield, Clipe Qustace Mfg. Co., Buffalo, 
seaen. Dixon Crucible Co., Joseph, Jer- 
Aftercoolers, Air sey City, N. J. 


Rhoads & Sons, J. E., Phila., Pa. 


Globe Machine & Stamping Co., 
Shultz Belting Co., St. Louis, Mo. 


Cleveland, O. 


Ingersoll-Rand Co., New York. Belt Filler 

AS SASte aTaeN Rhoads & Sons, J. E., Phila., Pa. 
Ingersoll-Rand Co., New York. Schieren & Co., Chas. A., New 
Alundum 


See Grinding Wheels. Shuler Belting Co., St. Louis, Mo. 


Arbor Presses 
Barnes Co., W. F. & John, Rock- 


Belt Lacing Machine 
Birdsboro Steel Foundry & Mach. 


ford, Ill. > 
Bartlett, E. E., Boston, Mass. Co., Birdsboro, Pa. 
Marshall & Huschart Machinery Belting, Leather 
Co., Chicago, Ill. Main Belting C > > 
: . . b g Co., Phila., Pa. 
Niles-Bement-Pond Co., New York. Rhoads & Sons, J. E., Phila. Pa. 
Wilmarth & Morman Co., Grand gchieren & Co. Chas. A. New 


Rapids, Mich. 


Arbors 


Butterfield & Co., 
Cochrane-Bly Co., 


York 
Shultz Belting Co., St. 
Whitman & Barnes Mfg. Co., 
cago, Ill. 


Louis, Mo. 
Derby Line, Vt. Chi- 
Rochester, N.Y. 


Morse Twist Drill & Mach. Co., Benches, Work 

ay od Chuck Co., New Britain, Manufacturing Equipment & En- 
New Bedford, Mass. gineering Co., Boston, Mass. 

Union Twist Drill Co., Athol, Bending Machinery, Hy- 
Mass. draulic 


Wilmarth & Morman Co., Grand 


Rapids, Mich. 
Arches, Boiler Door 
McLeod & Henry Co., Troy, N. Y. 


Architects 


New York. 
New York. 
Bending Machinery, Plate 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


Niles-Bement-Pond Co., 
Watson-Stillman Co., 


York 
Dodge & Day, Philadelphia, Pa. > ‘ . 7 
Seaver, John W., Cleveland, 0. Sellers & a a ee 
Barrels, Steel Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


ones Wire Spring Co., Cleve- 


land, Bending Machinery, Power 


Kilbourne & Jacobs Mfg. Co., Co Bethlehem Foundry & Mach. Co., 
lumbus, Ohio South Bethlehem, Pa. 

7 Metallic Mfg. Co., Aurora, — & Plummer, Worcester, 

é ass 

Barrels, Tambiiag a & Allstatter Co., Hamilton, 

Baird Machine Co., Oakville, Ct. Niles Bement- Pond Co., New York. 

Globe Machine & Stamping Co., Sellers & Co., Inc., Wm., Phila- 
Cleveland, Ohlo. delphia, Pa. 

Bars, Boring Bending Tools, Hand 

Beaman & Smith Co., Prov., R. I. Wallace Supply Co., Chica 

Cleveland Twist Drill Co., Cleve- me ’ : = 
land, O. Blanks, Nut and Screw 

Bimes Engineering Works, Chas. Dyson & Sons, Jos., Cleveland, O. 


F., Chicago, Ill. 
Mathews, Hugh, Kansas City 
Niles-Bement-Pond Co., New eee 
—— Tool & Supply Co., New 
or 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Blocks, Chains 
See Hoists, Hand. 


Books, Technical—Continued. 


Blowers 
American Gas Furnace Co., New | Hill Publishing Co., New York. 
Buffalo Forge Co., Buffalo, N. Y. | Boosters 


Chicago Flexible ‘Shaft Co., Chi- 
cago, Ill. 

General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 

Pegstee Tool & Supply Co., New 


Burke Electric Co, Erie, Pa. 
C & C Blectric Co., New York. 
Crocker - Wheeler Co., Ampere, 


General Electric Co., New York. 





Yo 
Roth Testers & Ca, Chicago, ™. Rerthers Elec. Mfg. Co., Madi- 
8 ’ 
— Co., B. F., ar oe aeyey Dynamo & Engine Co., 
gway, Pa. 

Sprague Siectric Co., New York. 
Stee Print Wachines | Westingh house Electric & Mfg. Co., 
General Electric Co., New York.| Pittsburg, Pa. 

| pectag and Drilling Ma- 
Boilers | ehines, Horizontal 


Struthers-Wells Co., Warren, Pa. Barnes Co., B. F., Rockford, Il. 
| Barnes Co., W. F. & John, Rock- 
| ford, Ill. 

| Beaman & Smith Co., Prov., R. I. 
Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J 
|Boynton & Plummer, Worcester, 

Mass. 


Boiler Setting 


McLeod & Henry Co., Troy, N. Y. 


Bolt and Nat Machinery 


Acme Machry. Co., Cleveland, O. | pit N i rks, Fitel 

Boynton & Plummer, Worcester, _ 5 ae worse, c 
Mass. _ ; | Fosdick Mach. Tooi Co., Cin., O. 

Brown Co., H. B., East Hamp-| Gisholt Mach. Co., Madison, Wis. 

_ton, Conn. |Hill, Clarke & Co., Inc., Boston, 

Foote-Burt Co., Cleveland, O. Mass. 

Harrington, Son & Co., Edwin, | {ycas Mach. Tool Co., Cleveland. 
Philadelphia, Pa. Ohio. 

Landis Machine Co., Waynesboro, | yWecabe, J. J.. New York 

Mummert, Wolf & Dixon Co., Han- ae a, ral he ar Machin 


oO 
| Newton Mach. Tool Works, Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
| Pegatees Tool & Supply Co., New 
Ork. 


over, Da 
National Machinery Co., Tiffin, O. 
Niles-Bement-Pond Co., New York. 
Northern Electrical Mfg. Co., 
Madison, Wis. 


Prentiss Tool & Supply Co., New | gejlers & Co., Inc., Wm., Phila- 
York. ; E . delphia, Pa. 

Sellers & Co., Inc., Wm., Phila- | vandyck Churchill Co., New York. 
delphia, Pa. a | Whitcomb - Blaisdell Mach. Tool 

Standard Engineering Works, Ell- Co., Worcester, Mass. 


wood City, Pa. 


Vandyck C burchill Co., New York. 
Boring and Turning Mills 
Waterbury Farrel Fdry. & Mach. |< Vertical ’ 


Co., Waterbury, Conn. 
Wells Bros Co., Greenfield, Mass. | American Tool Wks. Co., Cin., O. 
Wiley & Russell Mfg. Co., Green- | Raker Bros., Toledo. 0. : 
field, Mass. |Baush Mach. Tool Co., Spring- 


field, Mass. 
Betts Mach. Co., Wilmington, Del. 


Bolt Hends | 
Bullard Mach. Tool Co., Bridge 


Lang Co., G. R., Meadville, Pa. | ort, Conn. 
|Colburn Mach. Tool Co., Frank- 
Bolts, Coupling lin, Pa 
, |Gisholt Mach. Co., Madison, Wis. 
Cleveland Cap Screw Co., Cleve-| Harrington, Son & Co., Edwin, 
land, Philadelphia, Pa. 
National: ‘Acme Mfg. Co., Cleve-| Hill, Clarke & Co., Inc., Boston 
land, O. Mass. 


McCabe, J. J., New_York. 
Bone for Case Hardening Niles-Bement-Pond Co., New York. 


Rogers & Hubbard Co., midate- | Poole Cie Se Morton, Wilmington, 


Del. 

towa, Conn. | Prentiss Tool & Supply Co., New 

ooks, or 
Books, Techatent | Rid ay Dynamo & Engine Co., 
American School of Correspond-|_ Ridgway, Pa. 

ence, Chicago, Q liers & sg Inc., Wm., Phila- 
Henley b. Co., N. W., New delphia, 

York. Vandyck Churehiil Co., New York. 
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ACTORY 


NEW MACHINERY AND IMPROVED METHODS 











High Grade Driving Chains 
Keys and Cutters for the Woodruff Patent System of Keying 
Hand and Key-seat Milling Machines 


Our Hand Milling Machine cuts Key-ways aufomatically for the Woodruff Patent 
System of Keying and is also desirable for profiling, cam cutting, gear 
cutting, etc., as well as all regular hand milling operations 
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Boring Tools 


Armstrong Bros. Tool 
cago, Ill. 

Carr Bros., Syracuse, N. Y. 

Fairbanks Co., Springfield, O. 


Boxes, Tote 
Cigvetand Wire Spring Co., Cleve- 


land 
= Metallic Mfg. Co., Aurora, 
Ill. 


Co., Chi- 


Brackets, Lamp 

Standard Welding Co., 
Ohio. 

Brakes, Magnetic Friction 

Electric Controller & Supply Co., 
Cleveland, O 


Brazing 

Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 

Broaching Machines 


Harrington, Son & Co., 
Philadelphia, Pa. 


Cleveland, 


Edwin, 


Lapointe Mach. Tool Co., Hudson, 
ass. 

Bulldozers 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 
Cabinets, Tool 


Armstrong Bros. Tool Co., Chi- 
cago, 

Hammacher, Schlemmer & Co., 
New York. 


igen Metallic Mfg. Co., Aurora, 
l 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Calipers 

Athol Mach. Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 


Mass 
T., Providence, 


Slocomb Ca, @ 
S., Athol, 


Starrett Co., L. Mass. 


Cams 

Bilgram, Hugo, Phila., P: 

Boston Gear Works, 
Downs, Mass. 


Carborundum 
See Grinding Wheels. 


Case-Hardening 

Rogers & Hubbard Co., 
town, Conn. 

Cast Iron Brazing 

Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 

Castings, Brass and Bronze 


Lumen Bearing & Buffalo, N. Y. 
Rowell Co., W. , Bridgeport, Ct. 


Castings, Die Molded 
Franklin Mfg. Co., H. H., Syra- 


cuse. 
Berry & Parker, Erie, Pa. 


Castings, Iron 


Birdsboro Steel pers. & Mach. 
Co., Birdsboro, 

Fairbanks Co., ‘Springteld oO. 

Farrel Fdry. Mach. Co., 
sonia, ~My 

Keystone Steel Casting Co., Ches- 
er, Pa. 

Manufacturers Fdry. Co., Water- 
bury, Conn. 

Pdole af J. Wilming- 


ton, De 
United Engineering & Fdry. Co., 
Pittsburg, Pa. 


a. 
Norfolk 


Middle- 


Morton, 


Castings, Steel 
Bethlehem Steel Co., So. Beth- 
Birdsboro 8 
rdsboro Steel Fdr & Mach. 
Co., Birdsboro, Pa. ™ ' 
Camme!l Laird & Co., New York. 


Casme & Co., Mfg. Co., St. Louls, 


Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 
Rent & Co., Edwin R., Chicago, 


Keystone Steel Casting Co., Ches- 


ter, Pa. 
Witteman & Co., A. P.. Phila., Pa 
Cement, Cast Steel 


Clark Cast Steel Cement Co., 
Shelton, Conn. 
Centering Machines 


Hendey Mach. Co., Torrington, 
Conn. 





Cont. 
Boston, 


Centering Machines 
Hill, Clarke & Co., Inc., 


Mass. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 

Conn. 


Prentiss *Tool & Supply Co., New 
York. s 
Whiton Mach. Co., D. E., New 

London, Conn. 


Centers, Planer 

Bartlett, E. E., Boston, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell 
Worcester, Mass. 


Chains, Driving 
Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 


Planer Co., 


Boston Gear Works, Norfolk 
Downs, Mass. 
Diamond Chain | & Mfg. Co., In- 


dianapolis, In 
Link-Belt Co., Philadelphia, Pa. 
Morse Chain Co., Ithaca, N. 
Whitney Mfg. Co. Hartford, Ct. 


Chisels, cold 

Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Il. 

Chucking Machines 

American Tool Wks. Co., Cin. 

Bardons & Oliver, Cleveland, ag 

Brown & Sharpe Mfg. Co., Provi- 
dence, 

Cleveland Machine 
Co., Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. 

Warner & Swasey Co., Cleveland, 


Ohio. 
Whitcomb-Blaisdell —~ ed Tool 
Co., Worcester 
Windsor Mach. Go. Windsor, Vt. 
Chucks, Drill 


Almond Mfg. Co., T. R., Brook- 
lyn, } 
Srewe & Co., R. H., New Haven, 


Co 
Cleveland Twist Drill Co., Cleve- 
la 


ma Be 
Automatic 


Cobeen Chuck Co., Hartford, 
Conn. 

Goodell - Pratt Co., Greenfield, 
Mass. 

Grénkvist Drill Chuck Co., Jer- 
sey City, N. J. 

Horton & Son Co., E., Windsor 
Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 


Modern Tool Co., Erie. Pa. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 


Conn. 
Standard Tool Co., Cleveland, O. 
Trump ~y Mach. Co., Wilming- 


ton, De 
Wells Bros. Co., Greenfield, Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E., New 
yy Conn. ° 
“| Sea," Russell Mfg. Co., 
d, Mass. 


Chucks, Lathe 


Green- 


Cushman Chuck Co., Hartford, 
Conn. 
Gisholt . % Co., Madison, Wis. 
Bagge © Pettis Mfg. Co., New 
aven, Conn. 
Horton & Son Co., E., Windsor 
Locks, Conn. 


Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 


Conn. 
Union Mfg. Co., New Britain, Ct. 
Whiton Mach. Co., D. B., New 
London, Conn. 
Chucks, Planer 
Bartlett, BE. E., Boston, Mass. 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 
Conn. 
Chucks, Split 


Hardinge Bros., Chicago, Ill. 


Rivett Lathe Mfg. Co., Boston, 
Mass. 

Circuit Breakers 

Crocker - Wheeler Co., Ampere, 


Electric Controller & Supply Co., 
Cleveland, O. 

General Blectric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 





Clamps 


Billings & Spencer Co., Hartford, 
Conn. 


} 
| Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 


Le Count, Wm. G., So. Norwalk, 
Conn. 

Starrett Co., L. S., Athol, Mass. 

Clatches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Cowanesque Valley Iron Wks., 
Cowanesque, Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 


Centre, Mass. 
Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 
Link-Belt Co., Philadelphia, Pa. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Wood's Sons Co., T. B., Chambers- 
burg, Pa. 


Clatches, Magnetic 


Cutler-Hammer Clutch Co., 
waukee, Wis 

Electric Controller & Supply Co., 
Cleveland, O. 


Mil- 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Coils 


Standard Welding Co., Cleveland, 
Ohio. 


Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Compressors, Air 

Blaisdell _ aeinney Co., Brad- 


ford, 

Seoneheed "Mach. Co., Cambridge, 
Mass. 

Bury Compressor Co., Erie, 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Clayton Air Compressor Works. 
New York. 

Curtis & Co. Mfg. Co., St. Louis, 


MO. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Independent Pneu. Tool Co., Chi- 
cago, I 

Ingersoll- Rand Co., ~~ i York. 

Sampson & Co., Geo. , Boston, 


Mass. 
Spacke Machine Co., F. W., In- 


dianapolis, Ind. 
Compressors, Gas 
Ingersoll-Rand Co., New York. 
Conduit, Interior 
Sprague Electric Co., New York. 
Cones, Friction 


Evans’ Friction Cone Co., 
ton Centre, Mass. 


Connecting Rodsand Straps 


New- 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 
Standard Connecting Rod Co., 


Beaver Falls, Pa. 


Tindel-Morris Co., Eddystone, Pa. 


Contract Work 

Blanchard Mach. Co., Cambridge, 
Mass. 

Skinner Ship Bldg. & Dry Dock 
Co., Baltimore, id. 

Turner Mach. Co., Danbury, Ct. 

Controllers and _ Starters, 


Electric Motor 
Case Mfg. Co., Columbus, O. 
Creches - Wheeler Co., Ampere, 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis 
Btostete Controller & Supply Co., 


Cleveland 
General A Co., New York. 


Westinghouse Electric & Mfg. Co.. 
Pittsburg, Pa. 


Conveyors, Automatic 
Link-Belt Co., Philadelphia, Pa. 


Coping Machines 

kang, & Allstatter Co 
0. 

Niles-Bement-Pond Co., New York. 


Corundum 
See Grinding Wheels. 


. Hamilton, 





Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mas: 

Standard Tool Co., “Cleveland, > 

Whitman & Barnes Mfg. Co., i- 
cago, I 


Counterbores 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 


Starrett Co., L. S., Athol, Mass. 

Counters, Machinery 

Veeder Mfg. Co., Hartford, Conn. 

Countershafts 

Abmend _Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 


Evans Friction Cone Co., Newton 
Centre, Mass. 


LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Mossberg Wrench Co., Central 
Falls, R. I. 

ee Grinding Co., Worcester, 

Smith *Countershaft Co., Boston, 


ass. 
Countershafts, Friction 
Evans Friction Cone Co., Newten 
Centre, Mass. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Countershafts, Speed 
Changing 
Evans Friction Cone Co., Newton 


Centre, Mass. 
Gisholt Mach. Co., Madison, Wis. 
Counting and Printing 
Wheels 


Franklin ee Co., H. H., Syra- 
cuse, N. 


Couplers, Hose 
Ingersoll-Rand Co., New York. 


Couplings, Shaft 

Almond bye Co., T. R., Brook- 
lyn, N. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cc wr 6 Moore Mfg. Co., Cleve- 
land, 

Electric ‘Controller & Supply Co., 
Cleveland, 

Link-Belt Co. ’ Philadel hia, Pa. 

Nicholson & Co. w. . Wilkes- 


Barre, Pa. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

>< oe Inc., Wm., Phila- 

a, Pa. 

Standard does Steel Co., Beaver 
Falls, Pa. 

Wood's Sons Co., T. B., Cham- 
bersburg, Pa. 

Cranes 


Box & Co., Alfred, Phila., Pa. 
erewe Hoisting Mach. Co., Cleve- 
and. 


Case Mf. : Co., Columbus, O. 
Chicago ppeemate Tool Co., Chi- 
cago, , 


Chisholm & Moore Mfg. Co., 
Cleveland, O. 
Cigrgians Crane & Car Co., Wick- 


e 
Crescent Forgings Co., Oakmont, 
Curtis & Co. Mfg. Co., St. Louls, 


General Pyewnets Tool Co., Mon- 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 

Nicholls, Wm. 8., New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering "Works, De- 
troit, Mich. 

Obermayer Co., 8., Cincinnati, O. 

Pawling & Harnischfeger, l- 
waukee, Wis 

Sellers & Co. Inc., Wm., Phila- 
delphia, 


Pa. 
United Engineering & Fadry. 


Co., 
Pittsburg, 
Vandyck Churchill Co., New York. 
tae ‘ Towne Mfg. Co., New 
ork. 


Crank Pin Turning Machines 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Cranx Shafts 

.—* Steel Co., So. Bethle 
hem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls. Pa. 

Tindel-Morris Co., Eddystone, Pa. 
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Drop Forging Die Blocks 


We have been quietly developing our die block busi- 
ness, adding to it monthly, and our records show sales 
for the past twelve months close to one-thousand (1000) 
tons Open Hearth and 3 1-2% nickel steel die blocks. 


We also find that rejections, due to breakage and 
defective blocks, have only been one-tenth of 1%. 


A Remarkable Record 


_ This is because we have studied the die block busi- 
ness. We know the kind of steel required, and we know 
how to hammer it, reducing it fully 50% from billet form, 
which produces the necessary density. 


Each and every block branded 


W) WN 


Oo. H 314% NICKEL 


There need be no fear of losing labor on sinking 
blocks branded as above, as they always come out perfect. 


The Superintendent of a large drop forge has written 
us as follows :— 


“The writer has been in the factory for the past three weeks, and one of our drop ham- 
mer men mentioned to him that one of the best sets of dies he has ever used had your 
name stamped on them, and as near as he could remember the size was 9'4"x7"x6", 
Kindly go over your records, and give us a list of all the dies we have bought from you 
within the last year or two, and if possible will endeavor to settle on your steel for a good 


share of our drop forging work.”’ 


If you are not already using our blocks, write us, and 
we will mail you our regular monthly list of die blocks in 


stock. 


A. P. Witteman © Company 


1223-25 Spring St., Philadelphia, Pa., U. S.A. 


Boston Office, 70 Kilby Street. 
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Crucibles 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Obermayer Co., S., Cincinnati, O. 


Crushers 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Niles-Bement-Pond Co., New. York. 

Link-Belt Co., whiladelphia, Pa. 


Cupolas, and Ladles, Foun- 
dry ° 
Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 


Bay State Stamping Works, Wor- 
cester, Mass. 

Beaty & Co., Chas. H., Chicago, 
ll 


Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, O. 

Winkley Co., Detroit, Mich. 


Cups, Grease 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinati, O. 


Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Baldwin Steel Co.. New York. 

Becker-Brainard Milling Machine 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provli- 
dence, R. I. 

Cleveland Twist Drill Co, Cleve 
land, O. 

Hardinge Bros., Chicago, Ill. 

Harrison & Knight Mfg. Co., New- 
ark, N. J. 

In erat Milling Mach. Co., Rock- 
ord, , 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nash Company, Geo., New York. 

Pratt & hitney Co., Hartford, 
Conn. 

Rogers Works, Jno. M., Glouces- 
ter City, N. J. 

Standard Tool Co., Cleveland, O. 

Union Twist Drill Co, Athol, 
Mass. 

Ward & Son, Edgar T., Boston, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 


Armstrong Bros. Tool Co., Chil- 
eago, Ill. 
Bignall & Keeler Mfg. Co., Bd- 


wardsville, Ill. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Hill, Clarke & Co., 
Mass. 
Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 
Newton Mach. Tool Works, Phila- 
delphia, Pa. 
Boston, 


Inc., Boston, 


Nutter, Barnes & Co., 
Mass. 
re & Whitney Co., Hartford, 


onn. 
Prentiss Tool & Supply Co., New 
York. 
Schmitz, August, Dusseldorf, Ger- 
many. 
Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chi- 
cago, 


Ill. 
Billings & Spencer Co., Hartford, 
Conn. 


Fairbanks Co., Springfield, O. 
Fitchburg Machine Works, Fitch- 


burg, Mass. 
O. K. Tool Holder Co., Shelton, 


onn. 
Pratt & Whitney Co., Hartford, 
ce Tool & M 
estern Too fg. Co., Spring- 
fleld, O. “ — 


Diamond, Tools 


American Emery Wheel Co., Prov- 
2 yee R. I. 
ridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. af 
Dickinson, Thos. L., New York. 
“— wid Wheel Co., Spring- 
eld, O. 


Dies, Sheet Metal 


American Tube & Stamping Co., 
Bridgeport, Conn. —_ 
Bliss Co., BE. W., Brooklyn, N. Y. 
Globe Machine & Stamping Co., 
x ee 
ent ‘o., Edw. R., Chicago, Ill. 
Mossherg Wrench Co., Central 
Falls, R. I. 





Dies, Sub-Press 
a om Chace Mfg. Co., Newark, 


Waltham Machine Works, Wal- 
tham, Mass. 


Dies, Threading, Opening 


Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Machine Co., 
Springfield, Vt. 

Modern Tol Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 


Alteneder & Son, Theo., Philadel- 
phia, Pa. 
Economy Drawing Table Co., To- 


o,. O. 

Mittineague Paper Co., Mittin- 
eague, Mass. 

Williams, Brown & Earle, Phila- 


delphia, Pa. 


Drawing Materials 
Alteneder & Son, Theo., Philadel- 


phia, Pa. 
Mittineague raper Co., Mittin- 
eague, Mass. 
nas rae Supply Co., Scranton, 
"a 


Williams, Brown & Earle, Phila- 
delphia, Pa. 


Drafting Machines 


Universal Drafting Mach. 
Cleveland, O. 


Drilling Machines, Bench 


Bogees Co., W. F. & John, Rock- 

ord, ‘ 

_ & Plummer, Worcester, 
ass 


Goodell - Pratt Co., 
Mass. 

Ingersoll-Rand Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Co., 


Mass. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

-— = 4 Chace Mfg. Co., Newark, 


Co., 


Greenfield, 


Bros. Worcester, 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O. 
Dallett Co., Thos. H., Phila., Pa. 


Bickford Drill & Tool Co., Cin- 
cinati, O. 

Boynton & Plummer, Worcester, 
fass. 


Foote-Burt Co., The, Cleveland, O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

wrestiee Bros. Co., Worcester, 
ass. 


Drilling Machines, Electric 
Chicago Pneumatic Tool Co., Chi- 


. Elec. 
ville, Ky. 
Dallett Co., Thos. H., Phila., Pa. 
Independent Pneumatic Tool Co., 

Chicago, Il. 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock- 


Co., Jas., Louis- 


pen 

aus ach. Tool Co., Spring- 

field, Mass. _— 

Bickford Drill & Tool Co., Cin- 
cinati, O. 


Foote-Burt Co., The, Cleveland, 
Ohio. 


Fosdick Mach. Tool Co., Cin., O. 
Hardinge Bros., Chicago, III. 
Harrington, Son & Co., Edwin, 
Philadelphia. Pa. 
Henry &° Wright Mfg. Co., Hart- 
n. 


ford. Con 
Hill, Clarke & Co., Inc., Boston, 
- a, 
arshall & Huschart Ma ‘ he 
Chicago, Ill. a: ~_ 
McCabe, J. J., New York. 
Newton Mach. Tool Works, Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
7 Bros. Co., Worcester, 
ass. 





Drilling Machines, Multiple 
Spindle—Continued. 


Prentiss Tool & Supply Co., New 
York. 
Wm., Phila- 


Sellers & Co., 
deiphia, Pa. 

Slate Machine Co., Dwight, Hart- 

ford, Conn. 


Taylor & Fenn Co., Hartford, Ct. 


Drilling Machines, Port- 
able 


Cincinnati Elec. Tool Co., Cin., O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, KY. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Hisey-Wolf Mach. Co., Cin., O 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. Ne nee Tool Co., Cincin- 
nati, 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., Spring- 


field, O. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Dreses Mach. Too! Co., Cin., O. 


Inc., 


Fitchburg Machine Works, Fitch- 
bur ass. 
Foote-Burt Co., Cleveland, O. 


Fosdick Mach. Tool Co., Cin., O. 
Gang Co., Wm. E., Cincinnati, O. 


Harrington, Son & Co., win, 
Philadelphia, Pa. 
Hill, Clarke & Co.; Inc., Boston, 


ass. 
Marshall & Huschart Machry. Co., 
Chicago, Ill. 
McCabe, J. J., New York. 
Morris Foundry Co., Jno. B., Cin- 
cinati, O. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, 
Mass. 
— Tool & Supply Co., New 
ork. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Vandyck Churchill Co., New York. 
Wormer Mcehy. Co., C. C., De- 
troit, Mich. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 
Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Il. 

Beaman & Smith Co., Prov., R. I. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Cv.. vas., 
ville, iw. 

Fosdick Mach. Tool Co., Cin., O. 

Foote-Burt Co., Cleveland, O. 

Gould & Bberhardt, Newark, N. J. 

Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

& Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Kern Machine Tool Co., Cincin- 


Louls- 


nati, O. 

Knight Machry. Co., W. B., St. 
Louis, Mo. 

Marshall & Huschart Machry Co., 
Chicago, III. 

McCabe, J. J.. New York. 

Mechanics Machine Co., Rock- 
ford, Ill 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter 
Ltd., New York. , 
Prentice Bros. Co., Worcester, 


Mass. 
Prentiss Tool & Supply Co., New 
York 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. . ” 


Sibley Machine Tool Co., South 
Bend. Ind. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 


sai Chace Mfg. Co., Newark, 
Taylor & Fenn Co., Hartford, 


Conn. 
Vandyck Churchill Co., New York. 
Wells Bros. Co.. Greenfield. Mass. 
Whitney Mfg. Co.. Hartford, Ct. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 





Drilling Machines, Upright 
—Continued. 


Wormer Mchry. Co., C. C., De 
troit, Mich. 

Drills, Center 

Morse Twist Drill & Machine Co 


New ord, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Slocomb Co., J. T., Prov., R. I. 
Standard Tool Co., Cleveland, O. 


Drills, Hand 


Cincinnati Blectrical 
Cincinnati, O. 
Clark, Jr., Elec. Co., Inc., James, 


ille, Ky. 
ay Ng. Co., Worces 


Coates Clipper 
ter, Mass. 
Dallett Co., Thos. H., Phila., Pa. 
Hisey-Wolf Mach. Co., Cincin., 0. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
U. 8. Electrical Tool Co., Cin- 
cinnati, O. 


Tool Co. 


Drills, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
cago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Clayton Air Compressor Works, 
New York. 

Dallett Co., Thos. H., Phila., Pa. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 
Independent Pneu. Tool Co., 

Chicago, Ill. 


Ingersoll-Rand Co., New York. 
Niles Bement-Pond Co., New York. 


Drills, Rail 


Foote-Burt Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Standard Tool Co., Cleveland, 0. 

Drills, Ratchet 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Billings & Spencer Co., Hartford, 
onn. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 


Hisey-Wolf Mach. Co., Cin., O. 
Keystone Mfg. Co., Buffalo, N. Y. 


Parker Co., Chas., Meriden, Conn. 
Pratt & ‘Whitney Co., Hartford, 
Conn. 


Rogers Works, John M., Glouces- 
ter City, N. J. 
Standard Tool Co., Cleveland, O. 


Drills, Rock 


Ingersoll-Rand Co., New York. 
Northern Electrical Mfg. 
Madison, Wis. 


Co., 


Drill Speeder 
Graham Mfg. Co., Providence, 
es 


Drying Apparatus 
Sturtevant Co., B. F., Hyde Park, 
Mass. : 


Dynamos 

Burke Electric Co., Erie, Pa. 

C & C Blectric Co., New York. 
Coe - Wheeler Co., Ampere, 


Eck Dynamo & Motor Co., Belle- 
ville, N. J. 

General Miectric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Blec. Mfg. Co., Madi- 

son, Wis. 

Ri ay Dynamo & Engine Co., 
R dagway, Pa. 

Roth Bros. & Co., Chicago, Ill. 

Sprague Elec. Co., New York. 

8 Bieeent Co., B. F., Hyde Park, 


ass. 

Triumph Electric Co., Cincin., O. 

Westinghouse Elec. Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O 


Generai Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mfg. Co., Madi- 


son, Wis. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Elec. Co., New York. 
Triumph Electric Co., Cincin., O. 
Wageer Blec. Mfg. Co., St. Louls, 
oO. 


